Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


r.FBeMl 


f 


THE 

AMERICAN  EPHEMERIS 

AND 

NAUTICAL  ALMANAC 

FOR  THE  YEAR 

1918 


PUBLISHED  BY  THE  MADTICAl.  AUUNAC  OPPICB,  U.  S. 
NAVAL  OBSERVATORY,  BY  DtKECTIOK  OT  THE  aECSBTAHY 
OF  THE  NAVY  AND  innffiR  THE  AUTBOSITY  OF  CXINGBBBS. 
BOLD  BY  THB  BDPBRINTENDBNT  OF  DOCmiBNTS, 
OOVBRNHBNT  PBINTINQ  OFFICE,  WASHINGTON,  D.  C. 
PBICH   ONB   DOLLAR 


U.  8.  NAVAL  OBSERVATORr. 

Captain  J.  A.  Hoooewesff,  Z7.  S.  N.,  Superintendent. 

ASTRONOMICAL  COUNCIL, 
n  J.  A.  HooGftWEEFP,  U.  S.  N.    Prof.  A.  Hall,  Z7.  S.  N.  ] 

emder  E.  T.  Pollock,  Z7.  8.  N,    Assistant  Astronomer  G.  A.  Hill. 

W.  S.  EioHELBEBGEB,  TJ.  8.  N.     Assistant  Astronomer  J.  C.  Hammond. 

I 

r.  B.  l4n;:r£LL,  TJ.  8.  N.  Assistant  Astronomer  H.  R.  Morgan.  '  ] 


•  •  • 

•••  •  • 
I  •  •  •  • 
.  •  •  •  • 


*  bEPARTMENT  OF  THE  NAUTICAL  ALMANAC.  ! 


.—Those  whose  names  are  printed  in  italics  devote  only  a  small  portion  of  their  time  to  work  of  the  Nautical 
Office. 


( 


I 


Prof.  W.  S.  EiOHELBEBOEB,  Z7.  8.  N.f  Director, 

ASSISTANTS. 

James  Robertson.  George  F.  Crawley. 

William  T.  Carrigan.  Clifford  S.  Lewis. 

Arthur  Snow.  Joseph  J.  Arnaud. 

Walter  M.  Hamil1x>k.                       Frank  Langellotti.  fl  i 

Arthur  Newton.                                 Reuben  Weinstein.  1  t 

Perez  Fisoh.  Morris  Liferogk. 

pieceworkers.  t 

ElizabeOi  B.  Davis.                                 Oeorge  B.  Merriman.  ^ 

Janet  McWiUiam.                       >            Frank  E.  Ross.  * 

Hannah  F.  M.  Hedrick.                         Henry  B.  HedricJc.  , 

Alfred  DooVMe.                                        Thomas  E,  TroU.  i 

Henry  B,  Evans.                                     Louis  Lindsey,  \ 

Isabdf  M.  Lewis.  \ 

August,  1915.  *:'  ^ 

I 
I 


PREFACE. 


This  volume  of  the  American  Ephemeris  and  Nautical  Almanac 
was  prepared  under  the  immediate  supervision  of  Professor  W.  S. 
EiCHELBEROER,  U.  S.  N.,  the  Director.  The  character  of  the  matter 
herein  contained  and  its  arrangement  are  the  same  as  in  the  two 
preceding  volimies. 

This  is  the  third  volume  to  be  issued  under  the  international 
agreement  resulting  from  the  Congrhs  International  des  £ph4m4ride8 
Astronomiques  held  at  Paris  in  October,  1911. 

The  naval  appropriation  bill  approved  August  22,  1912,  con- 
tained the  following: 

The  Secretary  of  the  Navy  is  hereby  authorized  to  arrange  for  the 
exchange  of  data  with  such  foreign  ahnanac  offices  as  he  may  from  time  to 
time  deem  desirable,  with  a  view  to  reducing  the  amount  of  dupUcation  of 
work  in  preparing  the  different  national  nautical  and  astronomical  almanacs 
and  increasing  the  total  dajba  which  may  be  of  use  to  navigators  and  astrono* 
mers  available  for  publication  in  the  American  Ephemeris  and  Nautical 
Almanac:  Provided,  That  any  such  arrangement  shall  be  terminable  on  one 
year's  notice:  Provided  further,  That  the  work  of  the  Nautical  Almanac 
Office  during  the  continuance  of  any  such  arrangement  shall  be  conducted  so 
that  in  case  of  emergency  the  entire  portion  of  the  work  intended  for  the  use 
of  navigators  may  be  computed  by  the  force  employed  by  that  office,  and 
without  any  foreign  cooperation  whatsoever:  Provided  further,  That  any 
employee  of  the  Nautical  Almanac  Office  who  may  be  authorized  in  any 
annual  appropriation  bill  and  whose  services  in  whole  or  in  part  can  be 
spared  from  the  duty  of  preparing  for  publication  the  annual  volumes  of  the 
American  Elphemeris  and  Nautical  Almanac  may  be  employed  by  said  office 
in  the  duty  of  improving  the  tables  of  the  planets,  moon,  and  stars,  to  be 
used  in  preparing  for  publication  the  annual  volumes  of  the  office:  Provided 
further y  That  section  four  hxmdred  and  thirty-five,  Revised  Statutes,  is  hereby 
repealed. 

The  Greenwich  ephemerides  of  the  Sun,  Moon,  Venus,  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune  were  furnished  by  the  office 
of  the  British  Nautical  Almanac. 

The  Greenwich  ephemeris  of  Merciuy,  the  elements  of  Satum^s 
rings,  the  elongations  of  Saturn's  satellites,  and  the  apparent  places 
for  Greenwich  transit  of  518  ten-day  stars  were  furnished  by  the 
office  of  the  Berliner  Jahrhuch. 

The  conjunctions,  phenomena,  and  configurations  of  Jupiter's 
satellites  I-FV  and  the  apparent  places  for  Greenwich  transit  of  38 

•  •  • 
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circumpolar  stars  were  furnished  by  the  oflSce  of  the  Connaissance  des 
Temps. 

The  apparent  places  for  Greenwich  transit  of  121  ten-day  stars 
were  furnished  by  the  office  of  the  Almanaque  Naviico. 

The  apparent  places  for  Greenwich  transit  of  137  ten-day  stars 
were  furnished  by  the  office  of  the  Anniuirio  Astronomico  di  Torino. 

In  accordance  with  the  recommendations  of  the  Congrhs  Interna' 
tixmal  des  J^ph&mSrides  AstronomigueSy  most  of  the  material  furnished 
from  abroad  is  based  upon  tables  prepared  in  the  American  Nautical 
Almanac  Office.  In  the  Introduction  are  mentioned  the  various 
tables  upon  which  the  different  ephemerides  are  based. 

The  following  computations  were  made  by  the  American  Nau- 
tical Almanac  Office : 

In  Part  I,  all  the  hourly  and  daily  variations  for  the  quantities 
furnished  from  abroad  except  in  the  case  of  the  right  ascension  and 
declination  of  the  Moon. 

In  Part  II;  the  quantities  used  in  computing  the  apparent  places 
of  the  stars  from  their  mean  places;  the  mean  place  list;  the  inter- 
polation of  the  apparent  places  of  814  stars  from  transit  at  Greenwich 
to  transit  at  Washington;  the  apparent  places  of  11  stars;  the  inter- 
polation of  the  ephemerides  of  the  Sun,  Moon,  and  planets  from 
Greenwich  noon  to  transit  at  Washington;  the  stellar  magnitudes  of 
the  planets. 

In  Part  III,  the  data  relating  to  the  eclipses  of  the  Sun  and 
Moon;  the  data  relating  to  the  occultations  of  stars  and  planets  by 
the  Moon;  the  ephemerides  for  physical  observations  of  the  Sun, 
Moon,  Mars,  and  Jupiter;  the  elements  of  the  illuminated  disks  of 
Mercury  and  Venus;  the  stellar  magnitudes  of  the  planets;  the  data 
concerning  the  satellites  of  Mars,  Uranus,  Neptime,  the  fifth,  sixth, 
and  seventh  satellites  of  Jupiter,  and  the  ninth  satellite  of  Saturn; 
the  diagrams  of  all  the  satellite  orbits;  the  position  angle  and  distance 
tables  of  the  satellites  of  Saturn;  the  list  of  phenomena;  the  list  of 
observatories  with  their  geographical  coordinates;  and  the  tables  for 
the  determination  of  latitude  and  azimuth  from  observations  of 
Polaris. 

All  computations  made  in  the  American  Nautical  Almanac  Office 

and  those  received  from  the  other  offices  were  subjected  to  checks 

to  insure  absence  of  errors. 

J  A.  HOOGEWERFF, 

Captain,  U.  S.  Navy, 

Superintendent  Naval  Observatory. 

U.  S.  Naval  Observatoky,  Aiigustj  1916. 
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INTRODUCTION. 


The  ephemeris  of  the  Sun  is  constructed  from  Newcobcb's  Tables  of  fhe 
Sun,  Astronomical  Papers  of  the  American  Ephemeris,  Vol.  VI,  part  1. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun 
is  8".80,  Paris  Conference,  May,  1896. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  following  formulae: 

X^R  cos  X 

Y^R  sin  A  COS  00-19.3  R  fi 
Z-^R  sin  A  Bin  00+44.5  R  fl 

The  reductions  to  mean  equinox  are  computed  by  the  formulas — 

-JX-+  Fsec  00  ^X  sin  V^ 

J  Y — X  cos  00  JX  sin  V'+  ZJoo  sin  1''+  9.1  rR  sin  (A+6*») 

J  Z — X  sin  00  JX  sin  V-  YJoo  sin  r^-21.0  tR  sin  (A+6*») 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals 

and 

/?-the  Sun's  distance  from  the  Earth. 
A- the  Sun's  true  longitude, 

>S-the  Sun's  true  latitude,  expressed  in  seconds  of  arc, 
o»-the  obUquity  of  the  ecliptic, 
^A-the  reduction  of  longitude  for  precession  and  nutation  from  the  beginning  of  the 

BesBeUan  fictitious  year, 
^G0-the  reduction  of  the  mean  to  the  apparent  obliquity, 

r-the  fraction  of  the  year  since  the  beginning  of  the  BesseUan  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Han- 
sen's Tahles  de  la  Lane  (London,  1857),  the  mean  longitude  being  corrected  as 
in  previous  years,  beginning  with  the  volume  for  the  year  1883.  The  state- 
ment concerning  these  corrections  which  is  contained  in  the  volumes  from  1883 
to  1911,  inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly 
in  accordance  with  the  formula  in  Newcomb's  Researches  on  the  Motion  of  the 
Moon,  part  1,  page  268,  Washington  Observations,  1875,  Appendix  II.  That 
formula  is, 

-rM4-2yM7  T-3'^86  'P-Vj-CK^OO  sin  A-WA9  cos  A, 

while  the  expression  actually  used  is, 

-rM4-2yM7  T-3^^76  'P-V2-15^^49  cos  A. 

In  these  formul»  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  New- 
comb's  tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris, 
Vol.  VI,  partB  2,  3,  and  4. 
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The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  con- 
structed in  this  office  by  Gboboe  W.  Hill,  Asironamicdl  Papers  of  the  American 
EphemeriSf  Vol.  VH,  parts  1  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newcomb's 
tables  of  tibese  planets,  Aaironamical  Papers  of  the  American  EphemeriSf  Vol. 
VH,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and 
planets  has  been  taken  from  Tables  XXXII  and  XXXIII  of  Newgomb's 
Tables  of  the  Sun,  Astronomical  Papers  of  (he  Am^erican  Ephemeris,  Vol.  VI, 
part  1.  The  formulae  from  which  this  nutation  is  computed  are  as  follows,  the 
time  interval  T  being  expressed  in  units  of  100  years,  reckoned  from  1900. 
See  Tables  of  the  Sun,  page  26. 

6t — (17'^234+(K^017  T)  am  ft  d«-  +9^^214  cos  ft 
+    (K'.209  8in2ft  -(K^090co8  2ft 

-  r'.257  8in2L  +(K'.646  cos  2  L 

-  (/'M9  am  (3  L+78**.7)  +(y\021  cos  (3  L+78*>.7) 
+    (KMIO  sin  (L+75^3)                                 -(K^009  cos  (L-78^.7) 

The  formulae  for  the  nutation  used  in  computing  the  Besselian  and  Inde- 
pendent Star  Numbers  are  as  follows: 


Terms  of  Long  Period. 

Tonu  of  Short  Period. 

6t — (17''.234+(/^017  T)  sin  ft 

-^'.204  sin  2  d 

+    (K^209sin2ft 

+0^^011  sin  (C+rO 

-    l''.272sin2L 

+(K'.068sin(C-rO 

+    (KM26  sin  (L-r) 

-(K^034  sin  (2  (C  -ft) 

-    (K'.050  sin  (3  L-r) 

-(K^026  sin  (3  (C  -F') 

+    (K'.021  sin  (L+r) 

-MK'.015sin((C-2L+rO 

+    (K^012  sin  (2  L-ft) 

+0''.006sin2((C-L) 

d«-+  (9'^210+(K^0009  T)  cos  ft 

+0^^088  cos  2  C 

-    (K^090cos2ft 

+0^^018  cos  (2  C  -ft) 

+    (K^551co8  2L 

+0^^011  cos  (3  (C  -ro 

+    0'^022  cos  (3  L-r) 

-(K^006co8((C+rO 

-    (K^009  cos  (L+r) 

-    (K'.007  cos  (2  L-ft) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter 
formulae  have  been  employed  in  computing  the  ephemerides  of  the  stars  are 
explained  on  pages  200  and  201.  The  slight  discrepancy  between  the  terms 
in  2  L  in  these  two  sets  of  formulae  is  due  to  the  correction  of  an  error  in  the 
first  set.    See  Bulletin  Astronomique,  1898,  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  11  has  been  selected  from  New- 
oomb's  Catalogue  of  Fundamental  Stars,  Astronomical  Papers  of  the  American 
Ephemeris,  Vol.  VIII,  part  2. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Nbwcomb's  Sug- 
gested List  of  Fundamental  Stars,  except  that  the  Flamsteed  number  has 
been  omitted  in  all  cases  where  Oreek  or  italic  letters  are  available.  In  some 
cases  the  constellation  and  number  of  the  uranometries  of  Heis  or  (tOuld 
have  been  used.  In  ail  such  cases,  H^  or  the  letter  O  precedes  the  constella- 
tion name,  as,  for  example,  5  H^  Cassiopeise  and  38  G.  Horologii. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  the  Harvard  College  Observatory,  Vol.  L,  1908. 
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The  spectral  classification  has  been  furnished  by  the  Harvard  College 
Observatory.  The  notation  is  that  of  Annah  of  Harvard  College  OhserwUory^ 
Vol.  LVI. 

The  mean  places,  annual  variations,  and  annual  proper  motions  of  the 
stars  have  been  taken  from  Newoomb's  Catalogue,  except  that  those  of 
«  Hydii,  38  G.  Horologii,  and  n  Centauri  have  been  taken  from  Vero^enOiehr 
ungen  de^  Koeniglicken  Agtronomisehen  Reeheiir-Instituts  zu  Berlin,  1907,  No.  33. 

The  values  of  Ja  and  ^S  which  are  given  for  the  companions  to  the  stars 
y  AndromedsB,  a^  Crucis,  C^  Urs8e  Majoris  and  61  Cygni,  have  been  taken  from 
Boss's  Preliminary  Oeneral  Catalogue,  and  those  for  «*  Geminorum  from 
Dobebck's  elements  given  in  the  Agtronomische.  NachricJUen,  1904,  vol.  166, 
page  145. 

The  formulae  for  the  computation  of  the  BesseUan  and  Independent  Star 
Numbers  are  given  on  page  200,  the  coefficients  being  those  given  by  New- 
comb  in  Bulletin  Astroruymique,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation,  depending  on  the  Moon's  mean 
longitude,  have  been  computed  from  the  formid»  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars 
interpolated  from  the  10-day  ephemerides  are  corrected  for  the  effect  of  these 
short-period  terms  is  given  on  page  201. 

According  to  the  formulas  on  pages  200  and  201  the  star  constants  a,  h,  c,  d, 
a',  b',  c',  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning 
of  the  year,  but  if  strict  acciuracy  is  required  they  should  be  computed  from 
the  star's  mean  place  at  date,  and  the  following  second-order  terms  shoidd  be 
added  to  the  usual  expressions  for  the  reduction  from  mean  to  apparent  place, 
namely — 

To  a-Oo  To  ^-^o 


-M).000 
-0.000 
-0.000 
+0.000 
-0.000 
+0.000 
-0.000 
+0.000 

-o.ooo 

+0.000 
-0.000 


:i 


t» 


tan  5 


003  r'nn  a 
149  r>  C06 

0650  r'  dn  2a 
0103  sin  2  S2  C06  2cr     tan'd 
0107  cos  2  S2  Bin  2cr . 
0620  sin  2  O  co«  2cr  i  ^^ 
0622  cos  2  0  sin  2a\^^ 
0513  sin  (0+S2)co8  2a 
0507  cos  (0+ft)  sin  2a 
0097  sin  (0-JJ)  cos  2a 
0053  cos  (0-a)  sin  2a 


tan  5sec5 


+0.000 
-0.000 
-0.000 
-0.000 
+0.000 
-0.000 
-0.000 
-0.000 
-0.000 
-0.000 
-0.000 
-0.000 
-0.000 


>  tan  ^ 


975  r*  sin"a 
023  cos  2  Si 

080  cos  2  S2  cos  2a 
077  sin  2  S2  sin  2a 
040  cos  2  O 
467  cos  2  O  cos  2a 
465  sin  2  0  sin  2a. 

039  cos  (0+JJ) 
38Ocos(0+JJ)cos2a 
385  sin  (0+$2)  sin  2a 
38Ocos(0-JJ) 

040  cos  (0-JJ)  cos  2a 
072  sin  (0-JJ)  sin  2a  J 


^  sin  d  tan  d 


These  terms  are  negUgible  for  stars  whose  declination  is  numerically  less 
than  80%  but  in  computing  the  apparent  places  given  in  the  American  Ephem- 
ms  they  have  been  appUed  whenever  sensible. 

The  apparent  places  of  seven  stars  have  been  corrected  for  the  effect  of 
annual  parallax.     These  stars,  with  the  adopted  values  of  the  annual  parallax, 


are- 


// 


// 


r  Ceti        0.31 

e  Eridani 0.32 

a  Canis  Majoris  (Sirius)   .     .  0.38 

a  Canis  Minoris  (Procyon)    .  0.33 


ii  Centauri    ....    0.75 

a  AquilaB  (Altair) .     .    0.23 

61  CyT?ni 0.30 
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The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoris  (Procyon), 
and  a*  Centauri  have  been  corrected  for  the  effect  of  orbital  motion.  Auwebs's 
elements  were  used  for  Sirius  and  Procyon,  and  See's  elements  for  a^  Centauri. 
The  values  of  these  corrections  are  given  on  pages  98  and  99  of  Veroeffenilich' 
ungen  des  Koeniglichen  Astrotyomischen  Rechen-InstitijUa  zu  Berlin,  1907,  No.  33, 
but  those  for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to 
the  center  of  the  orbit  before  they  are  applicable  to  the  mean  places  taken  from 
Newcomb's  Fundamental  Catalogue.  These  additional  corrections  for  Sirius 
and  Procyon  were  omitted  in  the  Star  List  of  the  American  Ephemeria  [Supple- 
ment to  the  American  Ephemeris  and  Nautical  Ahrumac]  for  1910  and  1911,  and 
in  the  American  Ephemeris  and  Na/atical  Almanac  for  1912  and  1913.  The 
values  of  the  corrections  for  the  three  stars  are — 

SiriuB.  Procyon.  a'  Centauri. 

1918.0         1919.0  1918.0         1919.0  1918.0         1919.0 

Ja        -0».143       -0«.143  -0-.061       -0».057  +0«.634       +0-.620 

These  corrections  have  not  been  applied  to  the  mean  places  as  published  in 
this  volume. 

The  stars  occulted  by  the  Moon  have  been  selected  from  the  Catalogue  of 
Zodiacal  Stars  contained  in  Vol.  VIII,  part  3,  Astronomical  Papers  of  the 
American  Ephemeris,  and  the  mean  places  have  been  derived  from  the  same 
catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars 
by  the  Moon  are  given  in  accordance  with  Bessel's  method,  the  special  forms 
employed  being  a  modification  of  those  developed  in  Chauvenet's  Spherical 
and  Practical  Astronomy. 

In  the  computation  of  the  elements  of  eclipses,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newgomb 
from  recent  observations  of  occultations  of  stars  by  the  Moon,  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  IX,  part  1,  have  been  applied.  Those 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 


G.  M.  T. 

dv 

6b 

6ft 

1918 

ff 

ft 

// 

June     8*  10»» 

+6.2 

+1.2 

+0.47 

June  23    23 

+6.7 

-0.1 

+0.45 

Dec.     3      3 

+6.2 

-0.3 

+0.42 

The  elongations  of  the  sateUites  of  Mars  are  derived  from  elements  given 
by  H.  Struve  in  Sitzungsberichte  der  Koniglich  Preussischen  Akademie  der 
Wissenschaften,  1911,  page  1073. 

The  conjunctions  and  phenomena  of  Jupiter's  four  brighter  satellites  are 
derived  from  Sampson's  tables.  The  configurations  are  derived  from  a  con- 
tinuation of  Damoiseau's  tables  by  M.  Pottieb. 

The  elongations  of  the  Vth  satellite  of  Jupiter  are  derived  from  unpub- 
lished elements  deduced  from  the  observations  of  Babnabd. 

The  differential  coordinates  of  Jupiter's  Vlth  and  Vllth  satellites  are 
derived  from  elements  and  tables  given  in  LicJc  Observatory  BuUetin,  1906, 
Vol.  rV,  No.  112,  and  in  Astronomische  Nachrichten,  1907,  Vol.  174,  page  359, 
respectively. 
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The  positions  of  the  rings  and  tho  elongations  and  conjunctions  of  the 
■IdlitoB  of  Saturn  are  derived  from  elements  given  by  H.  ^tbuve  in  Obaer- 
wAofM  de   PauUcova,  Supplement  1,  St.  Petersburg,   1888;  Pvblicatwns  de 

IPottflkovo,  Second  Series,  Vol.  XI,  St.  Petersburg,  1898;  with  corrections  com- 
Bonicated  by  H.  Stbuve  to  the  Berliner  JaJirJmch.  The  differential  coordi- 
lates  of  Phcebe  are  derived  from  elements  and  tables  given  in  Annals  of 
Eorcard  College  Observatory,  1905,  Vol.  LIII,  No.  VI. 

The  apparent  outer  dimensions  (a  and  b)  of  the  rings  of  Saturn  are  also 
according  to  Struve;  the  relative  dimensions  of  the  rings  are  computed  from 

IBessel's  data,  except  those  for  the  dusky  ring,  which  are  based  on  the  obser- 
Tttions  of  various  astronomers. 

The  elongations  of  Ariel  and  Umbriel,  the  inner  satellites  of  Uranus,  are 
derived  from  the  data  of  Newcomb's  Uranian  and  Neptunian  Systems,  Wash- 
'wgtan  Obsenxitians,  1873,  Appendix  I.  The  elongations  of  Titania  and  Oberon, 
j  tb  outer  satellites  of  Uranus,  are  derived  from  elements  given  by  H.  Struve 
;  k  Abhandlungen  der  K,  Preussischen  AJcademie  der  Wissenschaften,  1912. 
;        The  elongations  of  the  satellite  of  Neptune  are  derived  from  elements 

giren  by  A.  Hall  in  the  Astronomical  Journal,  1898,  Vol.  XIX,  page  65. 
:        The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  dis- 
'  tance  is  16'  1".50,  while  in  the  computation  of  eclipses  the  value  given  by 
Auwers  in  the  Astronomisclie  Nachrichten,  1891,  Vol.  128,  page  367,  is  employed, 
viz.,  15'  59''.63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun 
the  following  elements  by  Carrington  have  been  used : 

IncUoAtion  of  the  Sun 'a  equator  to  the  ecliptic  7^  Id^ 

Longitude  of  the  aacending  node  of  the  Sun's  equator  on  the 

ecHptic :        .         73**  4(K+5(K^25  (/-1860) 

Sidereal  x>eriod  of  rotation  (mean  solar  days) 25^.38 

Tho  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's 
equatorial  horizontal  parallax,  tt,  by  tho  formula, 

S-0.272  506  7r+r^50 

rhere  the  constant  0.272  506  is  based  on  data  from  occultations  given  by 
J.  Petebs  in  the  Astronomische  Nachrichten,  1895,  Vol.  138,  page  147;  and  the 
constant  l^'.SO  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of 
eclipses  is  computed  from  the  formula, 

sin  S-0.272  274  sin  tc 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the 
Moon,  the  following  notation  and  formuleo  have  boon  used,  the  value  of  /  and 
the  formulaB  for  physical  libra tion  being  those  given  by  F.  Hayn  in  Abhand- 
lungen der  K.  Sdchsischen  GeseU.  der  Wissenschaften,  Vols.  29  and  30,  1904,  1907: 

J— the  inclination  of  the  Moon's  mean  equator  to  the  ecliptic  (-1®  32''.!), 
Q^the  longitude  of  the  ascending  node  of  the  Moon's  orbit,  or  the  longitude  of  the 

descending  node  of  the  Moon's  mean  equator, 
C-the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east, 
X,  /3,  a,  9— the  geocentric  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon 
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t«the  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator, 
J«the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's 

true  equator  to  its  ascending  node  on  the  ecliptic, 
S2^-the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator, 
C—tiie  Moon's  mean  longitude,  referred  to  the  mean  equinox, 
^«the  Earth's  mean  anomaly, 
^-the  Moon's  mean  anomaly, 

a>-the  angular  distance  of  the  perigee  of  the  Moon's  orbit  from  its  ascending  node  on 
the  ecliptic, 
6,  2- the  optical  librations  in  latitude  and  longitude,  respectively, 
6by  Sl^the  physical  librations  in  latitude  and  longitude,  respectively, 
6+^6- the  Moon's  geocentric  libration  in  latitude- the  Earth's  selenographic  latitude, 
2+^2- the  Moon's  geocentric  libration  in  longitude- the  Earth's  selenographic  longitude, 
^C-the  physical  libration  of  C, 
M — (K.ei?  sin  2  (Jl-A), 
^-sin  /cos  (JJ-A), 
tan  JJ-tan  Ian  (JJ-A.), 

rin  C-sin  ,»cos(.V^J-fi)    ^^  .  cos  (a-nQ 

COS  o  COS  b 

«6-+l(W  sin  (<»+Z)+37''  sin  (oo-O-H^^  sin  (^+a>-0, 
Sl'+W  sin  ^-59^'  ain  g'-W  sin  2<», 

-[108'"  COS  (flo+O-a?"'  cos  (ao-O+ir"  cos  (g+co-l)]  tan  6, 
«C--[108''  cos  ((w+0-37'"  cos  (flo-Q+ir"  cos  (g-^co-l)]  sec  6, 

The  Sun's  selenographic  latitude  and  longitude  have  been  computed  from 
formulse  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 


r-21*>  10»  0-  +  l'.565(«-1905) 
'54*»  3(K  (K'+12'^60(<-1905) 


*-| 

T>    •*-•        *      -*!.      1      *T     •*  |a-17'»  52"  0-.84+  0-.247(f-1910) 

Position  of  norUi  pole  of  Jupiter  .        .  |^^^,  33,  3^,,^^  o"/. 60(^-1910) 

RoUtion  period  of  Mars 24'»  37«  22V65 

^  ^  ^.  .  J    /  T     •♦     ISystem  1 9»»  50"»  30-.004 

Rotation  period  of  Jupiter^-,-'  .       ..  ^.  „^  ._,  __^ 

^  ^       (System  II 9*»  55"  40'. 632 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897,  Greenwich 
Mean  Noon 52**.01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 
1897,  Greenwich  Mean  Noon 47®. 31 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 
1897,  Greenwich  Mean  Noon 96*^.58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Crom- 
MELIN  (see  Monthly  Notices  R.  A.  S.y  1905,  Vol.  66,  page  56),  while  that  of  the 
north  pole  of  Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau 
for  1750  (see  Tahles  tldiptiques  des  Satdlites  de  Jupiter,  page  (1)).  The  rota- 
tion periods  of  Mars  and  of  Jupiter  and  the  longitudes  of  the  central  meridians 
are  according  to  Marth  (see  Monthly  Notices  R.  A.  S.,  1896,  Vol.  56,  pages 
395-403  and  517-524).  The  longitude  of  the  Great  Red  Spot  and  the  time  of 
its  transit  across  the  Central  Meridian  given  in  the  volumes  for  1913  and  1914 


INTRODUCTION.  xui 

have. been  replaced  by  those  of  System  II.  of  Marth.  This  change  has  been 
made  in  view  of  the  following  facts:  The  Paris  Conference  of  October,  1911, 
assigned  to  the  office  of  the  American  Ephemeris  and  Nautical  Almanac  the 
preparation  of  the  ephemerides  for  the  physical  observations  of  the  planets;  a 
general  desire  exists  that  the  use  of  System  II.  of  Mabth  should  not  be  dis- 
continued; and  the  position  of  the  Great  Red  Spot  during  the  opposition  of 
1912  was  about  70^  from  the  place  predicted  from  the  elements  adopted  in  the 
American  Ephemmia  and  Nautical  Ahnanac  for  1913. 

The  adopted  semidiameters  of  the  planets,  with  the  authority  for  each, 
are  given  on  page  xvii.  Their  stellar  magnitudes  have  been  computed  from 
formulse  given  by  G.  Muelleb  in  Publicaiionen  des  Astrophysikaliachen  Ohserva- 
toriums  zu  Potsdam,  1893,  Vol.  8,  page  366. 

In  the  list  of  observatories  the  authority  for  the  various  positions  is  given 
in  each  case.  The  latitudes  given  are  in  most  cases  astronomical.  In  some 
instances  they  have  been  determined  by  geodetic  triangulation  from  other 
points.  The  reductions  from  geographic  to  geocentric  latitude,  <p'  —  (p,  and  the 
distance  from  the  center  of  the  earth,  p,  are  computed  from  the  formulsB  on 
page  xvi,  using  the  flattening  -^  obtained  by  John  F.  Hatford  in  Supple- 
nieniary  Investigation  in  1909  of  the  Figure  of  the  Earth  and  Isostaay,  U.  S.  Coast 
and  Geodetic  Survey,  1910,  and  adopted  by  the  Paris  Conference,  October,  1911. 


ANNIVERSARIES  AND  FESTIVALS,  1918. 


New  Year's  Day Tuesday,  Jan.      1. 

Epiphany Sunday,  Jan.     6. 

Septuagesima  Sunday Sunday,  Jan.   27. 

Quinquagesima  (Shrove  Sunday)         ....  Sunday,  Feb    10. 

Lincoki's  Bu1;hday Tuesday,  Feb.   12. 

Ash  Wednesday Wednesday,  Feb.   13. 

Washington's  Birthday Friday,  Feb.  22. 

Palm  Sunday Simday,  Mar.  24. 

First  Day  of  Passover Thursday,  Mar.  28. 

Good  Friday Friday,  Mar.  29. 

Easter  Sunday Sunday,  Mar.  31. 

Rogation  Sunday Sunday,  May     5. 

Ascension  Day  (Holy  Thursday)  ....  Thursday,  May     9. 

Hebrew  Pentecost  (Shebuoth) Friday,  May   17. 

Pentecost  (Whit  Sunday) Sunday,  May   19. 

Trinity  Sunday Sunday,  May  26. 

Memorial  Day Thursday,  May  30. 

Corpus  Christi Thursday,  May  30. 

Independence  Day Thursday,  July     4. 

Labor  Day Monday,  Sept.    2. 

Hebrew  New  Year  (Rosh  Hashanah)  .  .  Saturday,  Sept.    7. 

Day  of  Atonement  (Yom  Kippur)        ....  Monday,  Sept.  16. 

First  Day  of  Tabernacle  (Sucoth)         ....  Saturday,  Sept.  21. 

Columbus  Day Saturday,  Oct.    12. 

General  Election  Day  (except  in  certain  States)  .         .  Tuesday,  Nov.    5. 

Thanksgiving  Day Thursday,  Nov.  28. 

First  Simday  in  Advent Sunday,  Dec.     1 . 

Christmas  Day Wednesday,  Dec.   25. 

xiv 


CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

The  year  1918  of  the  Christian  era  comprises  the  latter  part  of  the  142d 
and  the  b^inning  of  the  143d  year  of  the  independence  of  the  United  States 
of  America,  and  corresponds  to  the  year  6631  of  the  Julian  period. 

Of  the  peoples  using  the  Christian  era  some  employ  the  Gregorian  calendar 
and  some  the  Julian.  January  1,  1918,  Julian  calendar,  corresponds  to  January 
14,  1918,  Gregorian  calendar. 

The  year  7427  of  the  Byzantine  era  begins  on  September  1,  1918,  Julian 
calendar. 

The  year  5679  of  the  Jewish  era  begins  at  simset  on  September  6,  1918, 
Gregorian  calendar. 

The  year  2671  since  the  foundation  of  Rome,  according  to  Varro,  begins 
on  January  1,  1918,  Julian  calendar. 

The  year  2667  of  the  era  of  Nabonassar  begins  on  May  i,  1918,  Julian 
calendar. 

The  year  2578  of  the  Japanese  era,  being  the  7th  year  of  the  period 
Taisho,  b^ins  on  January  1,  1918,  Gregorian  calendar. 

The  year  2230  of  the  Grecian  era,  or  the  era  of  the  Seleucidjs,  begins 
in  the  present  day  usage  of  the  Syrians  on  September  1,  1918,  or  on  October  1, 
1918,  Julian  calendar,  according  to  different  sects;  but  in  the  ancient  usage 
of  Damascus  and  Arabia  Petrsea  the  year  began  with  the  vernal  equinox. 

The  year  1635  of  the  era  of  Diocletian  begins  on  August  29,  1918, 
Julian  calendar. 

The  year  1337  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins 
at  sunset  on  October  6,  1918,  Gregorian  calendar. 

2  421  595  is  the  Julian  day  number  of  January  1,  1918,  Gregorian  calendar. 

CHRONOLOGICAL  CYCLES. 


Dominical  Letter  ....  F 

Epact 17 

Lunar  Cycle  or  Golden  Number   19 


Solar  Cycle 23 

Roman  Indiction  ....  1 

Julian  Period 6631 
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SYMBOLS  AND  ABBREVIATIONS. 


O  II^A  Sun. 

C  The  Moon. 

S  Mercury. 

9  Veuus. 

a  The  Earth. 


SIGNS  OP  THE  PLANETS,  ETC. 


Mars. 

Jupiter. 

Satiun. 

Uramia. 

Neptune. 


SIGNS  OF  THE  SODIAO, 


(4. 
5. 
6. 


V  Aries. 

\^  Taurus, 

n  Gemini. 

22  Cancer. 

SI  Leo. 

vg  Virgo. 


Autumn  j      ' 
Sign..  ]   g; 

Winter  ^  ^^• 
Signs 


^  Libra, 

nt  Scorpius. 

/  Sagittarius, 

yj  Capricomus. 

^  Aquarius. 

K  Pisces. 


i  Conjimotion,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±90^  in  Lon^tude  or  Right  Ascension. 
9     Oppoeition,  op  differing  180^  in  Longitude  or  Ri^t  Ascension. 


ABBREVIATIONS, 

a 

Ascending  Node. 

o 

Degrees. 

o 

Descending  Node. 

/ 

Minutes  of  Arc. 

N. 

North. 

// 

Seconds  of  /ire. 

8. 

SouUi. 

ll 

H0U19. 

E. 

East. 

ttl 

Minutes  of  Thne 

W. 

West. 

• 

Seconds  of  Time 

ZVIU 


PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OF  GREENWICH. 


72599** — 1918 1 


SUN,  1918. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

Right 
Ascension. 

Var. 
Hour. 

Apparent 
Decimation. 

Var. 

per 

Hour. 

Semi- 
diameter. 

Hor. 
Tar. 

Equation 

of^Time. 

App.— Mean. 

Var. 

per 

Hour. 

Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sim. 

h  m      s 

s 

9         9         99 

99 

/         99 

// 

m      s 

s 

h   m      8 

Jan.    1 

Tu 

18  44  44.66 

11.012 

-23   3   6.4 

4-11.80 

16  17.88 

8.95 

-  3  26.26 

-1.186 

18  41  18.41 

2 

We 

18  49    9.52 

11.029 

22  68   8.4 

12.95 

16  17.88 

8.95 

3  54.56 

1.172 

18  46  14.97 

3 

Th 

18  53  34.06 

11.015 

22  52  43.9 

14.09 

16  17.87 

8.95 

4  22.53 

1.159 

18  49  11.63 

4 

Fr 

18  57  58.25 

11.000 

22  46  52.1 

15.22 

16  17.86 

8.95 

4  50.16 

1.143 

18  53    8.09 

5 

Sa 

19    2  22.05 

10.983 

22  40  33.1 

16.35 

16  17.84 

8.95 

5  17.41 

1.127 

18  57    4.65 

6 

Su 

19    6  45.45 

10.966 

-22  33  47.1 

+17.47 

16  17.82 

8.95 

5  44.25 

-1.109 

19    1     1.20 

7 

Mo 

19  11    8.42 

10.947 

22  26  34.3 

18.59 

16  17.79 

8.95 

6  10.65 

1.090 

19    4  57.76 

8 

Tu 

19  15  30.91 

10.927 

22  18  54.9 

19.69 

16  17.76 

8.95 

6  36.59 

1.071 

19    8  64.32 

9 

We 

19  19  52.92 

10.906 

22  10  49.1 

20.79 

16  17.72 

8.95 

7    2.04 

1.050 

19  12  50.88 

10 

Th 

19  24  14.40 

10.884 

22    217.2 

21.87 

16  17.68 

8.96 

7  26.97 

1.027 

19  16  47.44 

11 

Fr 

19  28  35.34 

10.860 

-21  53  19.4 

+22.94 

16  17.63 

8.95 

-  7  51.36 

-1.004 

19  20  43.99 

12 

Sa 

19  32  55.70 

10.836 

21  43  56.0 

24.00 

16  17.58 

8.96 

8  15.15 

0.979 

19  24  40.55 

13 

Su 

19  37  15.46 

10.810 

2134    7.3 

25.05 

16  17.53 

8.95 

8  38.35 

0.954 

19  28  37.11 

14 

Mo 

19  41  34.59 

10.783 

21  23  53.6 

26.09 

16  17.48 

8.95 

9   0.92 

0.927 

19  32  33.67 

15 

Tu 

19  45  53.06 

10.755 

21 13  15.2 

27.11 

16  17.42 

8.96 

9  22.84 

0.898 

19  36  30.22 

16 

We 

19  50  10.85 

10.727 

-21    212.4 

+28.12 

16  17.36 

8.96 

-  9  44.07 

-0.870 

19  40  26.78 

17 

Th 

19  54  27.94 

10.697 

20  50  45.5 

29.11 

16  17.29 

8.94 

10   4.60 

0.840 

19  44  23.34 

18 

Fr 

19  58  44.31 

10.667 

20  38  65.0 

30.09 

16  17.22 

8.94 

10  24.41 

0.810 

19  48  19.90 

19 

Sa 

20    2  59.94 

10.636 

20  26  41.1 

31.06 

16  17.14 

8.94 

10  43.49 

0.779 

19  52  16.45 

20 

Su 

20    7  14.82 

10.604 

2014    4.1 

82.01 

16  17.06 

8.94 

11    1.81 

0.747 

19  56  13.01 

21 

Mo 

20  11  28.93 

10.672 

-20    1    4.4 

+32.95 

16  16.98 

8.94 

-11  19.36 

-0.715 

20    0    9.57 

22 

Tu 

20  15  42.26 

10J(99 

19  47  42.4 

33.87 

16  16.89 

8.94 

11  36.14 

0.683 

20    4    6.12 

23 

We 

20  19  54.81 

10.506 

19  33  68.4 

34.77 

16  16.79 

8.94 

11  52.13 

0.650 

20    8    2.68 
20  11  69.24 

24 

Th 

20  24    6.57 

10.473 

19  19  62.7 

85.68 

16  16.69 

8.94 

12    7.33 

0.617 

25 

Fr 

20  28  17.53 

10.440 

19   6  26.7 

36.56 

16  16.68 

8.94 

12  21.73 

0.583 

20  15  66.79 

26 

Sa 

20  32  27.68 

10.406 

-18  50  37.8 

+37.43 

16  16.47 

8.94 

-12  35.33 

-0.550 

20  19  52.36 

27 

Su 

20  36  37.03 

10.373 

18  35  29.2 

38.28 

16  16.35 

8.94 

12  48.13 

0.516 

20  23  48.91 

28 

Mo 

20  40  45.58 

10.339 

18  20   0.5 

39.11 

16  16.22 

8.93 

13    0.12 

0.483 

20  27  45.46 

29 

Tu 

20  44  53.32 

10.305 

18    4  11.9 

39.93 

16  16.09 

8.93 

13  11.30 

0.449 

20  31  42.02 

30 

We 

20  49   0.24 

10.272 

17  48    3.8 

40.74 

16  15.95 

^.93 

13  21.67 

0.416 

20  35  38.58 

31 

Th 

20  53    6.36 

10.238 

-17  31  36.6 

+41.52 

16  15.81 

8.93 

-13  31.23 

-0.381 

20  39  35.13 

Feb.    1 

Ft 

20  57  11.67 

10.205 

17  14  50.8 

42.29 

16  15.67 

8.93 

13  39.98 

0.348 

20  43  31.69 

2 

8a 

21    116.18 

10.171 

16  57  46.6 

43.05 

16  15.51 

8.93 

13  47.93 

0.315 

20  47  28.24 

3 

Su 

21    5  19.88 

10.137 

16  40  24.6 

43.79 

1615.36 

8.93 

13  55.08 

0.281 

20  51  24.80 

4 

^lo 

21    9  22.78 

10.104 

16  22  44.9 

44.51 

16  15.20 

8.93 

14    1.42 

0.248 

20  55  21.36 

5 

Tu 

21  13  24.88 

10.071 

-16   4  48.1 

+45.21 

16  15.02 

8.92 

-14    6.97 

-0.215 

20  59  17.91 

6 

We 

21  17  26.19 

10.088 

15  46  34.7 

45.90 

16  14.85 

8.92 

14  11.72 

0.181 

21    3  14.47 

7 

Th 

21  21  26.70 

10.005 

15  28    5.0 

46.57 

16  14.68 

8.92 

14  15.68 

0.149 

21    7  11.02 

8 

Fr 

21  25  26.43 

9.972 

15   9  19.4 

47.22 

16  14.51 

8.92 

14  18.85 

0.116 

21  11    7.58 

9 

Sa 

21  29  25.38 

9.940 

14  50  18.4 

47.85 

16  14.33 

8.92 

14  21.24 

0.083 

21  15    4.13 

10 

Su 

21  33  23.54 

9.907 

-14  31    2.4 

+48.47 

^^  14.15 

8.92 

-14  22.86 

-0.051 

21  19    0.69 

11 

Mo 

21  37  20.93 

9.875 

14  1131.9 

49.06 

16  13.97 

8.91 

14  23.68 

-0.019 

21  22  57.24 

12 

Tu 

21  41  17.54 

9.843 

13  5147.3 

49.64 

16  13.78 

8.91 

14  23.74 

+0.014 

21  26  53.80 

13 

We 

21  45  13.38 

0.811 

13  31  49.0 

50.20 

16  13.59 

8.91 

14  23.03 

0.046 

21  30  50.35 

14 

Th 

2149    8.46 

9.779 

13  11  37.6 

50.74 

16  13.40 

8.91 

14  21.55 

0.077 

21  34  46.01 

15 

Fr 

2153    2.78 

9.748 

-12  51 13.4  +51.26 

16  13.21 

8.91 

-14  19.32 

+0.109 

21  38  43.46 

16 

Sa 

21  oG  50.35 

9.717 

-12  30  36.9 

+51.77  1 

16  13.02 

8.91 

-14  16.33 

+0.140 

21  42  40.02 

SUN,  1918. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Tmc 
Lengitcide. 

Var. 
Iioor. 

Utl- 
tude. 

Logarithm  of 

the  Radius 

Vector  oi  the 

Earth. 

Var. 
Hmir. 

Prcc. 

in 
Lonj?. 

Nut. 
in 

Aber- 
ration. 

tt 

Obllti- 
uity. 

Mean  Time 

of  Sidereal 

Noon. 

1 

1 

O            /             >' 

rt 

ft 

tt 

tt 

a*  26' 

h    m      fl 

an.    1 

1 

280  17  18.8 

152M 

-0.69 

9.992  6651 

-0.2 

0.04 

+17.67 

20.81 

59.55 

5  17  49.38 

2 

2 

281 18  27.6 

152.87 

0.76 

9.992  6659 

+  0.9 

0.18 

17.72 

20.81 

59.55 

5  13  53.46 

3 

3 

282  19  36.7 

152.88 

0.78 

9.992  6692 

1.9 

0.32 

17.76 

20.81 

69.54 

5    9  57.55 

4 

4 

283  20  45.9 

152.89 

0.78 

9.992  6749 

2.9 

0.46 

17.80 

20.81 

59.54 

5    6    1.64 

5 

5 

284  21  55.4 

152.90 

0.76 

9.992  6830 

3.9 

0.60 

17.85 

20.81 

59.54 

5    2    5.73 

6 

6 

285  23    5.0 

152.90 

-0.71 

9.992  6934 

+  4.8 

0.73 

+17.89 

20.81 

69.64 

4  58    9.82 

7 

7 

286  24  14.7 

152.91 

0.64 

9.992  7060 

5.7 

0.87 

17.93 

20.81 

59.64 

4  54  13.90 

8 

8 

287  25  24.5 

152.91 

0.64 

9.992  7206 

6J( 

1.01 

17.97 

20.81 

59.54 

4  50  17.99 

9 

9 

288  26  34.2 

152.91 

0.42 

9.992  7371 

7.2 

1.15 

18.01 

20.81 

59.55 

4  46  22.08 

10 

10 

289  27  44.0 

152.90 

0.28 

9.992  7554 

8.0 

1.28 

18.05 

20.81 

59.65 

4  42  26.17 

11  j  11 

290  28  63.6 

152.89 

-0.14 

9.992  7754 

+  8.7 

1.42 

+18.09 

20.81 

69.65 

4  38  30.26 

12  \  12 

29130   2.9 

152  J« 

0.00 

9.992  7970 

9.8 

1.56 

18.13 

20.81 

59.65 

'i    O^    «JT .  O^ 

13  1  13 

292  31  12.0 

152.87 

+0.13 

9.992  8202      lo.o 

1.70 

18.16 

20.81 

69.66 

4  30  38.43 

14     14 

293  32  20.5 

152.84 

0.25 

9.992  8449  :    10.6 

1.83 

18.20 

20.80 

59.66 

4  26  42.62 

15  ,  15 

294  33  28.5 

152.82 

0.34 

9.992  8712      11.8 

1.97 

18.23 

20.80 

69.57 

4  22  46.61 

16     16 

295  34  35.8 

152.79 

+0.41 

9.992  8992    +12.0 

2.11 

+18.27 

20.80 

69.67 

4  18  50.70 

17  ,  17 

236  35  42.3 

152.75 

0.45 

9.992  9288 

12.8 

2.25 

18.30 

20.80 

59.68 

4  14  54.78 

18     18 

297  36  48.0 

152.72 

0.45 

9.992  9604 

13.6 

2.38 

18.33 

20.80 

59.69 

4  10  58.87 

19  )  19 

298  37  52.7 

152.68 

0.41 

9.992  9939 

14.4 

2.52 

18.36 

20.80 

59.59 

4    7    2.96 

20    20 

299  38  66.6 

152.G4 

0.35 

9.993  0296 

15.8 

2.66 

18.38 

20.80 

59.60 

4    3    7.05 

21     21 

300  39  69.4 

152.00 

+0.26 

9.993  0675 

+16.8 

2.80 

+18.41 

20.79 

69.60 

3  69  11.14 

22 

22 

30141    1.3 

152.56 

0.15 

9.993  1078 

17.3 

2.93 

18.43 

20.79 

59.61 

3  65  15.23 

23 

23 

302  42   2.1 

152.51 

+0.03 

9.993  1506 

18.4 

3.07 

18.45 

20.79 

59.62 

3  51  19.32 

24 

24 

303  43   2.0 

152.48 

-0.10 

9.993  1959 

19.4 

3.21 

18.48 

20.79 

59.63 

3  47  23.41 

25\  25 

304  44    1.0 

152.44 

0.22 

9.993  2438 

20.5 

3.35 

18.50 

20.79 

59.64 

3  43  27.50 

26  1  26 

305  44  69.0 

152.40 

-0.34 

9.993  2943 

+21.6 

3.48 

+18.51 

20.78 

59.65 

3  39  31.59 

27.  27 

306  46  66.1 

152.96 

0.45 

9.993  3474 

22.7 

3.62 

18.53 

20.78 

59.66 

3  35  35.68 

28     28 

307  46  62.3 

152.32 

0.54 

9.993  4031      23.7 

3.76 

18.55 

20.78 

59.66 

3  31  39.77 

29     29 

308  47  47.6 

'  152.29 

0.60 

9.993  4613 

24.8 

3.90 

18.56 

20.77 

59.67 

3  27  43.86 

30    30 

309  48  42.1 

>  152.25 

0.64 

9.993  5219 

25.8 

4.03 

18.57 

20.77 

59.68 

3  23  47.95 

31     31 

310  49  35.7 

152.21 

-0.65 

9.993  5850 

+26.8 

4.17 

+18.58 

20.77 

59.69 

3  19  52.04 

?b.    1     32 

31150  28.4 

152.18 

0.63 

9.993  6504 

27.7 

4.31 

18.59 

20.77 

59.70 

3  15  56.13 

2     33 

312  51  20.3 

152.14 

0.59 

9.993  7180 

28.6 

4.45 

18.60 

20.76 

59.71 

3  12    0.22 

3     34 

313  52  11.3 

152.11 

0.53 

9.993  7876      29.4 

4.58 

18.60 

20.76 

59.72 

3    8    4.31 

4     35 

314  63    1.5 

152.07 

0.44 

9.993  8593      30.3 

4.72 

18.60 

20.76 

59.73 

3    4    8.40 

5!  36 

315  63  50.8 

152.08 

-0.33 

9.993  9328    +31.0 

4.86 

+18.61 

20.75 

59.74 

3    0  12.49 

6     37 

316  54  39.1 

151.99 

0.20 

9.99-1  0080 

31.6 

5.00 

18.61 

20.75 

59.75 

2  56  16.58 

7     38 

317  55  26.4 

151.95 

-0.07 

9.994  0847 

32.2 

5.14 

18.60 

20.74 

59.76 

2  52  20.67 

8  '  39 

318  56  12.8 

151.91 

+0.06 

9.994  1628 

32.8 

5.27 

18.60 

20.74 

59.77 

2  48  24.76 

9j  40 

319  56  58.0 

151.86 

0.20 

9.99-4  2422 

33.3 

5.41 

18.60 

20.74 

59.78 

2  44  28.85 

10,  41 

320  57  42.1 

151.81 

+0.32 

9.904  3227 

+33.7 

5.55 

+18.59 

20.73 

59.79 

2  40  32.94 

11  :    42 

321  58  24.9 

151.75 

0.42 

9.994  4042 

34.2 

5.69 

18.58 

20.73 

59.80 

2  36  37.03 

12  1  43 

322  59    6.3 

151.69 

0.49 

9.994  4868  >    34.6 

1 

5.82 

18.57 

20.73 

59.81 

2  32  41.12 

13  1  44 

323  59  46.2 

151.63 

0.53 

9.994  5703  i    za.O 

5.96 

18.56 

20.72 

59.82 

2  28  45.21 

14  1  45 

325    0  24.5 

151.56 

0.53 

9.994  r,548      3.1.4 

6.10 

18.55 

20.72 

59.83 

2  24  49.30 

15'  46 

326    1    1.1 

151 .49 

+0.50 

9.994  7404 

+35.9 

6.24 

+18.54 

20.71 

59.84 

2  20  53.39 

16  1 

47  1 

327    136.0 

151.41 

+0.44 

9.994  8272 

+36.4 

6.37 

+18.52 

20.71 

59.85 

2  16  57.49 

smsr,  1918. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

Var. 

Appweot 
DedmatioD. 

Var. 

Seml- 
dJameter. 

Hot. 
Tar. 

Equation 

ofrime. 

App.— Mean. 

Var. 

SidenalTfena, 
arRJchtAfo«»- 
sionofltan 
Sun. 

h  m     s 

s 

m      9       H 

tt 

/     // 

tf 

m      8 

8 

h  m      8 

Feb.  16 

Sa 

21 56  56.35 

9.717 

-12  30  36.9 

+51.77 

16  13.02 

8.91 

-14  16.33 

+0.140 

21  42  40.Q? 

17 

Su 

22   0  49.18 

9.686 

12   9  48.5 

52.26 

16  12.82 

8.90 

14  12.61 

0.170 

21  46  36.57 

18 

Mo 

22   4  41.28 

9.656 

11  48  48.6 

52.73 

16  12.62 

8.90 

14    8.16 

0.200 

21  50  33.12 

19 

Tu 

22   8  32.67 

9.627 

11  27  37.6 

53.18 

16  12.42 

8.90 

14    3.00 

0.280 

21  54  29.68 

20 

We 

22  12  23.37 

9.598 

11    615.9 

63.62 

16  12.21 

8.90 

13  57.14 

0.258 

21  58  26.23 

21 

Th 

22  16  13.38 

9^70 

-10  44  44.0 

+54.04 

16  12.00 

8.90 

-13  50.60 

+0.286 

22    2  22.79 

22 

Fr 

22  20   2.73 

9.543 

10  23    2.1 

54.44 

16  11.78 

8.89 

13  43.39 

0.314 

22    6  19.34 

23 

Sa 

22  23  51.43 

9.516 

10    110.8 

54.83 

16  11.56 

8.89 

13  35.54 

0.340 

22  10  15.89 

24 

Su 

22  27  39.50 

9.490 

9  39  10.4 

55.20 

16  11.34 

8.89 

13  27.06 

0.306 

22  14  12.45 

25|Mo 

22  31  26.96 

9.466 

917   1.2 

55.56 

16  11.11 

8.89 

13  17.96 

0.391 

22  18    9.00 

26 

Tu 

22  35  13.84 

9.441 

-  8  54  43.6 

+55.90 

16  10.88 

8.89 

-13    8.28 

+0.415 

22  22    5.55 

27 

We 

22  39   0.14 

9.418 

8  32  18.1 

56.22 

16  10.65 

8.88 

12  58.04 

0.438 

22  26    2.11 

28 

Th 

22  42  45.90 

9J895 

8    9  45.1 

56.53 

16  10.41 

8.88 

12  47.24 

0.461 

22  29  58.66 

Mar.    1 

Ft 

22  46  31.12 

9.874 

7  47   4.8 

56.82 

16  10.16 

8.88 

12  35.91 

0.483 

22  33  55.21 

2 

Sa 

22  50  15.84 

9.353 

7  24  17.7 

57.10 

16    9.92 

8.88 

12  24.07 

0.503 

22  37  51.77 

3 

Su 

22  54   0.07 

9Jffi3 

-  7    1 24.2 

+57.36 

16    9.67 

8.87 

-12  11.75 

+0.623 

22  41  48.32 

4 

Mo 

22  57  43.83 

9.314 

6  38  24.6 

57.60 

16    9.42 

8.87 

11  58.96 

0.542 

22  45  44.87 

5 

Tu 

23    127.15 

9.296 

6  15  19.3 

57.83 

16   9.16 

8.87 

11  45.72 

0.560 

22  49  41.43 

6 

We 

23    510.04 

9.279 

5  52   8.8 

58.04 

16   8.91 

8.87 

11  32.06 

0.578 

22  53  37.98 

7 

Th 

23   8  52.52 

9.262 

5  28  53.3 

58.24 

16   8.65 

8.87 

11 17.99 

0.594 

22  57  34.53 

8 

Fr 

23  12  34.62 

9.246 

-6   5  33.4 

+58.42 

16   8.39 

8.86 

-11    3.53 

+0.610 

23    1  31.09 

9 

Sa 

23  16  16.34 

9.281 

4  42   9.4 

58.58 

16   8.13 

8.86 

10  48.70 

0.625 

23    5  27.64 

10 

Su 

23  19  57.72 

9.217 

4  18  41.6 

58.72 

16    7.87 

8.86 

10  33.52 

0.639 

23    9  24.19 

11 

Mo 

23  23  38.76 

9.203 

3  55  10.6 

58.85 

16   7.61 

8.86 

10  18.01 

0.653 

23  13  20.74 

12 

Tu 

23  27  19.48 

9.190 

3  31  36.6 

58.97 

16    7.34 

8.85 

10    2.18 

0.666 

23  17  17.30 

13 

We 

23  30  59.90 

9.178 

-3   8   0.2 

+59.06 

16    7.08 

8.85 

-  9  46.05 

+0.678 

23  21  13.85 

14 

Th 

23  34  40.03 

9.166 

244  21.8 

59.14 

16    6.82 

8.85 

9  29.63 

0.600 

23  25  10.40 

15 

Fr 

23  38  19.88 

9.155 

2  20  41.6 

59.20 

16   6.56 

8.85 

9  12.93 

0.701 

23  29    6.96 

16 

Sa 

23  41  59.48 

9.145 

157   0.2 

59.24 

16    6.29 

8.84 

8  55.97 

0.711 

23  33    3.51 

17 

Su 

23  45  38.84 

9.135 

1 33  18.0 

59.27 

16    6.03 

8.84 

8  .38.78 

0.721 

23  37    0.06 

IS 

Mo 

23  49  17.98 

9.127 

-1    9  85.2 

+59.29 

16   5.77 

8.84 

-  8  21.37 

+0.730 

23  40  56.61 

10 

Tu 

23  52  56.92 

9419 

0  45  52.3 

59.28 

16   5.50 

8.84 

8    3.76 

0.738 

23  44  53.17 

20 

We 

23  56  35.68 

9.112 

-0  22    9.6 

59.27 

16   5.24 

8.83 

7  45.96 

0.745 

23  48  49.72 

21 

Th 

0   014.28 

9.105 

+  0    132.6 

59.24 

16   4.97 

8.83 

7  28.00 

0.751 

23  52  46.27 

22 

Fr 

0   3  52.74 

9.100 

0  25  13.8 

59.19 

16   4.70 

8.83 

7    9.91 

0.756 

23  56  42.83 

23 

Sa 

0   7  31.08 

9.006 

+  0  48  53.7 

+59.13 

16   4.43 

8.83 

-  6  51.70 

+0.761 

0    0  39.3S 

24 

Su 

Oil    9.33 

9.002 

1 12  32.1 

59.06 

16   4.16 

8.82 

6  33.40 

0.764 

0    4  35.93 

25 

Mo 

0  14  47.51 

9.090 

136   8.5 

58.97 

16   3.89 

8.82 

615.03 

0.766 

0    8  32.48 

26 

Tu 

0  18  25.65 

9.088 

1  59  42.6 

58.87 

16   3.62 

8.82 

5  56.61 

0.768 

0  12  29.04 

27 

We 

0  22   3.75 

9.088 

2  23  14.1 

68.76 

16   3.34 

8.82 

6  38.17 

0.760 

0  16  25.59 

28 

Th 

0  25  41.86 

QJfXS 

+  2  46  42.7 

+58.62 

16   3.07 

8.81 

-  5  19.72 

+0.768 

0  20  22.14 

29 

Fr 

0  29  19.99 

9.000 

310   8.0 

58.48 

16   2.79 

8.81 

5    1.20 

0.767 

0  24  18.69 

30 

Sa 

0  32  58.16 

9X02 

8  33  29.7 

58.32 

16   2.51 

8.81 

4  42.91 

0.764 

0  28  15.25 

31 

Su 

0  36  36.40 

9.095 

8  56  47.5 

58.15 

16   2.23 

8.81 

4  24.60 

0.761 

0  32  11.80 

Apr.    1 

Mo 

0  40  14.73 

9.099 

4  20   0.9 

57.96 

16   1.95 

8.80 

4    6.37 

0.757 

0  36    8.35 

2 

Tu 

0  43  53.17 

9.104 

+  4  43   9.7 

+57.76 

16    1.67 

8.80 

-  3  48.26 

+0.752 

0  40    4.91 

3 

Wo 

0  47  31.74 

0.110 

+  56 13.6 

+57.55 

16    1.39 

8.80 

-  3  30.28 

+0.746 

0  44     1.46 

SUN,  1918. 

FOR  GREEXWICH  MEAN  NOON. 


Date. 


'I 


Feb.  16 
17 
18 
19 


24 
25 


28 
29 
30 
31 
jr.    1 

2 
3 


47 
48 
49 
50 


20  51 

21  52 

22  53 

23  I  54 

24  I  55 
25|  56 

26'  57 

27    58 

28;  59 

far.   1     60 

2  I  61 

3,  62 

4'  63 
5l  64 
6;  65 

7  I  66 

8,  67 
9;  68 

10  '  69 

11  70 

12  71 

13  72 

14  73 

15  74 

16  75 

17  76 

18  77 

19  78 

20  79 

21  80 

22  81 

23'  82 


83 

84 


26    85 

27!  86 


87 
88 
89 
90 
91 

92 
93 


True 
LoDgitade. 


tf 


827  136.0 

328  2   9.0 

329  2  40.2 

330  3    9.6 

331  3  37.0 

332  4    2.7 

333  4  26.5 

334  4  48.4 

335  5    8.6 

336  5  27.1 

337  5  43.8 

338  5  58.8 

339  612.1 

340  6  23.7 

341  6  33.8 

342  6  42.2 

343  6  49.1 

344  6  54.4 

345  6  58.1 

346  7    0.2 

347  7    0.8 

348  6  59.7 

349  6  56.9 

350  6  52.4 

351  6  46.1 

352  6  37.9 

353  6  27.6 

354  615.2 

355  6   0.7 

356  5  43.9 

357  5  24.8 

358  5   3.5 

359  4  39.8 

0  4  13.9 

1  3  45.7 

2  3  15.2 

3  2  42.5 

4  2   7.7 
6  130.7 

6  0  51.6 

7  010.5 

7  59  27.4 

8  58  42.3 

9  57  55.3 

10  57   6.5 

11  56 15.9 

12  55  23.4 


Var. 

per 

Hoar. 


51.41 
51.34 
51.26 
51.18 
51.11 

51.08 
50.05 
50.88 
50.81 
50.73 

50.66 
50.50 
50.52 
50.45 
50.39 

50.32 
50.25 
50.19 
50.12 
50.06 

49.99 
49.92 
49.85 
49.77 
49.70 

49.61 
49.53 
49.44 
49.35 
49.25 

49.16 
49.06 
48.97 
48.87 
48.78 

48.68 
48.59 
48.50 
48.41 
48.33 

48.25 
48.16 
48.08 
48.00 
47.93 

47.85 
47.78 


Lati- 
tude. 


** 


+0.44 
0.36 
0.25 
+0.12 
-0.01 

-0.14 
0.26 
0.36 
0.45 
0.53 

-0.58 
0.60 
0.59 
0.56 
0.50 


Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 


9.994  8272 

9.994  9153 

9.995  0048 
9.995  0959 
9.995  1886 

9.995  2831 
9.995  3793 
9.995  4772 
9.995  5770 
9.995  6787 

9.995  7821 
9.995  8872 

9.995  9941 

9.996  1025 
9.996  2125 


-0.42    9.996  3240 

0.32    9.996  4368 

0.21  j  9.996  5508 

-0.09  I  9.996  6658 

+0.04  '  9.996  7817 


+0.16 
0.27 
0.37 
0.44 
0.48 

+0.48 
0.45 
0.40 
0.32 
0.20 

+0.07 

-0.06 

0.19 

0.32 

0.43 

-0.52 
0.59 
0.64 
0.66 
0.66 

-0.63 
0.58 
0.50 
0.40 
0.29 

-0.17 
-0.05 


9.996  8983 

9.997  0155 
9.997  1330 
9.997  2508 
9.997  3686 

9.997  4865 
9.997  6043 
9.997  7222 
9.997  8402 

9.997  9584 

9.998  0768 
9.998  1956 
9.998  3148 
9.998  4346 
9.998  5651 

9.998  6762 
9.998  7980 

9.998  92a5 

9.999  0437 
9.999  1677 

9.999  2921 
9.999  4177 
9.999  5436 
9.999  6701 
9.999  7971 

9.999  9243 
0.000  0518 


Var. 

per 

Hour. 


+36.4 
37.0 
37.6 
38.3 
39.0 

+39.7 
40.4 
41.2 
42.0 
42.7 

+43.4 
44.2 
44.9 
45.5 
46.1 

+46.7 
47.2 
47.7 
48.1 
48.4 

+48.7 
4S.9 
49.0 
49.1 
49.1 

+49.1 
49.1 
49.1 
49.2 
49.3 

+49.4 
49.6 
49.8 
60.1 
50.3 

+50.6 
50.9 
61.2 
51.5 
61.8 

+52.1 
52.3 
62.0 
52.8 
63.0 

+53.1 
+53.1 


Ptbc. 

in 
Long. 


/f 


6.37 
6.51 
6.65 
6.79 
6.92 

7.06 
7.20 
7.34 
7.47 
7.61 

7.75 
7.89 
8.02 
8.16 
8.30 

8.44 
8.57 
8.71 
8.85 
8.98 

9.12 
9.26 
9.40 
9.54 
9.68 

9.81 

9.95 

10.09 

10.23 

10.36 

10.50 
10.64 
10.78 
10.91 
11.05 

11.19 
11.33 
11.46 
11.60 
11.74 

11.88 
12.01 
12.15 
12.29 
12.43 

12.57 
12.70 


Nut. 

in 

Lonj;. 


n 


+18.52 
18.50 
18.48 
18.46 
18.44 

+18.42 
18.40 
18.37 
18.34 
18.31 

+18.29 
18.26 
18.22 
18.19 
18.16 

+18.12 
18.09 
18.05 
18.01 
17.97 

+17.93 
17.89 
17.85 
17.81 
17.77 

+  17.73 
17.69 
17.64 
17.60 
17.56 

+17.51 
17.47 
17.42 
17.38 
17.34 

+17.29 
17.25 
17.20 
17.16 

17.12 

+17.07 
17.03 
16.99 
16.95 
16.90 

+16.86 
+16.82 


Aber- 
ration. 


It 


20.71 
20.71 
20.70 
20.70 
20.69 

20.69 
20.68 
20.68 
20.67 
20.67 

20.66 
20.66 
20.65 
20.65 
20.64 

20.64 
20.C3 
20.63 
20.62 
20.62 

20.61 
20.61 
20.60 
20.59 
20.59 

20.58 
20.58 
20.57 
20.57 
20.56 

20.56 
20.55 
20.54 
20.54 
20.53 

20.53 
20.52 
20.52 
20.51 
20.50 

20.50 
20.49 
20.49 
20.18 
20.47 

20.47 
20.46 


True 

Obliq. 

uit>-. 


23*26' 


tt 


59.85 
59.86 
59.86 
69.87 
59.88 

59.88 
59.89 
59.90 
59.90 
59.91 

59.91 
59.92 
59.92 
59.93 
59.93 

69.93 
59.93 
59.93 
59.93 
59.93 

59.93 
69.93 
59.93 
59.92 
59.92 

59.91 
59.91 
59.91 
59.90 
59.89 

59.89 
59.88 
59.87 
59.86 
59.85 

59.84 
59.83 
59.82 
59.80 
59.79 

59.77 
59.76 
59.75 
59.73 
59.72 

59.70 
59.68 


Mean  Time 

or  Sidereal 

Noon. 


h  m  8 
2  16  57.49 
2  13  1.58 
2  9  5.67 
2  5  9.76 
2    113.85 

1  57  17.94 
1  53  22.04 
149  26.13 
1  45  30.22 
1  41  34.31 

1  37  38.40 
1  33  42.50 
1  29  46.59 
1  25  50.68 
1  21  54.78 

1  17  58.87 
1  14  2.96 
110  7.05 
1  6  11.15 
1    215.24 

0  58  19.33 
0  54  23.43 
0  50  27.52 
0  46  31.61 
0  42  35.70 

0  38  39.80 
0  34  43.89 
0  30  47.98 
0  26  52.08 
0  22  56.17 


0  19 

0  15 

Oil 

0    7 
/  0     s 

\23     D9 

23  55 
23  51 
23  47 
23  43 
23  39 


0.26 
4.36 

8.45 
12.54 

SO.  7S 

24.82 
28.92 
33.01 
37.10 
41.19 


23  35  45.29 
23  31  49.38 
23  27  53.47 
23  23  57.57 
23  20  1.66 

23  16  5.75 
23  12  9.84 
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SUN",  1918. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Ascension. 

Var. 

Apparent 
Deamatfon. 

Var. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 

per 

Hoar. 

Sidereal  Time, 
or  Right  Ascen- 
sion of  Mean 
Sun. 

h    m      s 

8 

•     f     ff 

II 

1     II 

n 

m      s 

s 

h    m       s 

Apr.    1 

Mo 

0  40  14.73 

9.090 

-h  4  20   0.9 

+•57.96 

16    1.95 

8.80 

-4     6.37  !-K).757 

0  36    8.35 

2 

Tu 

0  43  53.17 

9.104 

4  43    9.7 

57.76 

16    1.67 

8.80 

3  48.26  •  0.752 

0  40    4.91 

3 

We 

0  47  31.74 

9.110 

5    6  13.6 

57.55 

16    1.39 

8.80 

3  30.28  .  0.746 

0  44     1.46 

4 

Th 

0  51  10.46 

9.117 

5  29  12.1 

67.32 

16    1.10 

8.80 

3   12.45  :   0.739 

0  47  58.01 

5 

Fr 

0  54  49.36 

9.125 

6  52   5.0 

57.08 

16   0.82 

8.79 

2  54.80    0.731 

0  51  54.56 

6 

Sa 

0  58  28.45 

9.133 

+  6  14  52.0 

+56.82 

16    0.5-1 

8.79 

-2  37.34 

+0.723 

0  55  51.12 

7 

Su 

1    2    7.75 

9.143 

6  37  32.5 

56.55 

16   0.26 

8.79 

2  20.08 

0.714 

0  59  47.67 

8 

Mo 

1    5  47.28 

9.153 

7    0   6.3 

56.26 

15  59.98 

8.79 

2    3.06 

0.704 

1     3  44.22 

9 

Tu 

1    9  27.05 

9.162 

7  22  33.0 

55.96 

15  59.71 

8.78 

1  46.28 

0.694 

1     7  40.78 

10 

We 

1  13    7.08 

9.173 

7  44  52.3 

55.64 

15  59.43 

8.78 

1  29.75 

0.683 

1  11  37.33 

11 

Th 

1  16  47.37 

9.185 

+  8    7    3.7 

-1-55.31 

15  59.16 

8.78 

-1   13.49  -K).672 

1  15  33.88 

12 

Fr 

1  20  27.94 

9.197 

8  29    7.0 

54.90 

15  58.89 

8.78 

0  57.51 

0.660 

1  19  30.44 

13 

Sa- 

1  24    8.81 

9.209 

8  51    1.7 

54.59 

15  58.62 

8.77 

0  41.82 

0.648 

1  23  26.99 

14 

Su 

1  27  49.97 

9.222 

9  12  47.4 

54.21 

15  58.36 

8.77 

0  26.43 

0.635 

1  27  23.54 

15 

Mo 

1  31  31.45 

9.335 

9  34  23.9 

53.82 

15  58.10 

8.77 

-0  11.36      0.621 

1  31  20.10 

16 

Tu 

1  35  13.26 

9.249 

+  9  55  50.8 

-1-53.41 

15  57.84 

8.77 

+0     3.39   -M).607 

1  35  16.65 

17 

We 

1  38  55.41 

9.264 

1017    7.8 

52.99 

15  57.58 

8.76 

0  17.79  ;  0.592 

1  39  13.20 

18 

Th 

1  42  37.92 

9.279 

10  38  14.5 

52.56 

15  57.32 

8.76 

0  31.83 

0.577 

1  43    9.70 

19 

Fr 

1  46  20.80 

9.295 

10  59  10.6 

52.11 

15  57.06 

8.76 

0  45.51     0.562 

1  47    6.31 

20 

Sa 

1  50    4.07 

9.311 

11 19  55.8 

51.06 

15  56.81 

8.76 

0  58.80  1  0.545 

1 

1  51     2.86 

21 

Su 

1  53  47.74 

9.328 

+11  40  29.8 

-1-51.17 

15  56.55 

8.75 

+  1   11.68   +0.528 

1  54  50.42 

22 

Mo 

1  57  31.82 

9.346 

12    0  52.2 

50.69 

15  56.30 

8.75 

1  24.15    0.511 

1  58  55.97 

23 

Tu 

2    1  16.34 

9.364 

12  21    2.7 

50.19 

15  56.05 

8.75 

1  36.19     0.492 

2    2  52.53 

24 

We 

2    5    1.30 

9.383 

12  41    1.1 

49.67 

15  55.80 

8.75 

1  47.78  '  0.478 

2    6  49.08 

25 

Th 

2    8  46.72 

9.402 

13    0  47.0 

49.15 

15  55.55 

8.75 

1  58.91     0.454 

2  10  45.63 

26 

Fr 

2  12  32.62 

9.422 

+13  20  20.1  +48.61 

15  55.30 

8.74 

+2     9.57   -K).434 

2  14  42.19 

27 

Sa 

2  16  19.00 

9.443 

13  39  40.1     4S.05 

15  55.05 

8.74 

2  19.74    0.413 

2  18  38.74 

28 

Su 

2  20    5.89 

9.464 

13  58  46.7    47.49 

15  54.80 

8.74 

2  29.41  ,  0.392 

2  22  35.30 

29 

Mo 

2  23  53.29 

9.486 

14  17  39.5    46.91 

15  54.55 

8.74 

2  38.56    0.370 

2  26  31.85 

30 

Tu 

2  27  41.22 

9.508 

14  36  18.3 

46.32 

15  54.31 

8.73 

2  47.19     0.348 

1 

2  30  28.41 

Bfay    1 

We 

2  31  29.69 

9.531 

+14  54  42.7 

-1-45.71 

15  54.06 

8.73 

+2  55.27  +0.325 

2  34  24.06 

2 

Th 

2  35  18.71 

9.5.>4 

15  12  52.5 

45.10 

15  53.82 

8.73 

3    2.80    0.302 

2  38  21.52 

3 

Fr 

2  39    8.29 

9.578 

15  30  47.3 

44.46 

15  53.58 

8.73 

3    9.78    0.279 

2  42  18.07 

4 

Sa 

2  42  58.44 

9.601 

15  48  26.7 

43.82 

15  53.34 

8.72 

3  16.19 

0.255 

2  46  14.6;^ 

5 

Su 

2  46  49.16 

9.626 

16   5  50.6 

43.16 

15  53.10 

8.72 

3  22.02 

0.231 

2  50  11.18 

6 

Mo 

2  50  40.17 

9.6.')0 

+  16  22  58.5 

-)-42.49 

15  52.87 

8.72 

+3  27.27 

+0.207 

2  54    7.74 

7 

Tu 

2  54  32.35 

9.675 

16  39  50.1 

41.80 

15  52.64 

8.72 

3  31.94    0.182 

2  58    4.29 

8 

We 

2  58  24.82 

9.698 

16  56  25.1 

41.10 

15  52.41 

8.72 

3  36.03 

0.158 

3    2    0.85 

9 

Th 

3    2  17.87  ,  9.721 

17  12  43.2 

40.40 

15  52.19 

8.71 

3  39.53 

0.134 

3    5  57.40 

10 

Ft 

3    6  11.50 

9.746 

17  28  44.1 

39.67 

15  51.98 

8.71 

3  42.46 

0.110 

3    9  53.96 

11 

Sa 

3  10    5.70 

9.770 

+17  44  27.5 

-^38 .94 

15  51.76 

8.71 

+3  44.81 

■fO.086 

3  13  50.51 

12 

Su 

3  14    0.47 

9.794 

17  59  53.0 

38.18 

15  51.55 

8.71 

3  46.59 

0.062 

3  17  47.07 

13 

Mo 

3  17  55.81 

9.817 

1815   0.3 

37.42 

15  51.35 

8.71 

3  47.81 

0.039 

3  21  43.63 

14 

Tu 

3  21  51.71 

9.841 

18  29  49.2 

36.65 

15  51.15 

8.70 

3  48.47 

+0.016 

3  25  40.18 

15 

We 

3  25  48.17 

9.864 

18  44  19.4 

35.86 

15  50.95 

8.70 

3  48.57 

-0.008 

3  29  36.74 

16 

Th 

3  29  45.18 

9.887 

+18  58  30.5 

-H35.06 

15  50.76 

8.70 

+3  48.11 

-0.031 

3  33  33.29 

17 

Ft 

3  33  42.74 

9.910 

+19  12  22.4 

H-34.25 

15  50.57 

8.70 

+3  47.10 

-0.053 

3  37  29.85 

SUN,  1918. 
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SUN,  1918. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Apparent 

Right 
Aseension. 

Var. 

per 

Hour. 

Apparent 
DecuDfttlon. 

Var. 

Hour. 

Seml- 
diameter. 

Hot. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 

per 

Hour. 

Sidereal  Time, 

or  Right  Ascen- 

aionof  Mean 

Sun. 

h   m      s 

s 

•     t     ff 

n 

t     ft 

// 

m       8 

s 

h   m       s 

May  17 

Fr 

3  33  42.74 

9.910 

+19  12  22.4 

+34.25 

15  50.57 

8.70 

+3  47.10 

-0.053 

3  37  29.85 

18 

8a 

3  37  40.85 

9.932 

19  25  54.7 

33.44 

15  50.38 

8.70 

3  45.55 

0.076 

3  41  26.40 

19 

Su 

3  41  39.50 

9.955 

19  39    7.3 

32.61 

15  50.20 

8.70 

3  43.46 

0.098 

3  45  22.96 

20 

Mo 

3  45  38.68 

9.977 

19  51  59.8 

31.76 

15  50.02 

8.69 

3  40.84 

0.120 

3  49  19.52 

21 

Tu 

3  49  38.39 

9.999 

20    4  31.9 

30.91 

15  49.85 

8.69 

3  37.68 

0.142 

3  53  16.07 

22 

We 

3  53  38.63 

10.021 

+20  16  43.5 

+30.05 

15  49.67 

8.69 

+3  34.00 

-0.164 

3  57  12.63 

23 

Th 

3  57  89.39 

10.042 

20  28  34.3 

29.18 

15  49.50 

8.69 

3  29.80 

0.186 

4     1     9.19 

24 

Ft 

4    1  40.67 

10.064 

20  40    4.1 

28.30 

15  49.33 

8.69 

3  25.08 

0.207 

4    0    5.74 

25 

8a 

4    5  42.45 

10.085 

20  51 12.7 

27.41 

15  49.16 

8.69 

3  19.85 

0.228 

4     9    2.30 

26 

8u 

4    9  44:73 

10.105 

21    159.8 

26.51 

15  49.00 

8.69 

3  14.13 

0.249 

4  12  58.86 

27 

Mo 

4  13  47.51 

10.126 

+21 12  25.1 

+25.60 

15  48.84 

8.68 

+3    7.91 

-0.269 

4  10  55.41 

28 

Tu 

4  17  50.77 

10.146 

21  22  28.6 

24.68 

15  48.68 

8.68 

3    1.20 

0.289 

4  20  51.97 

29 

We 

4  21  54.51 

10.166 

2132    9.9 

23.76 

15  48.52 

8.68 

2  64.02 

0.309 

4  24  48.53 

30 

Th 

4  25  58.72 

10.185 

21  41  28.9 

22.82 

15  48.36 

8.68 

2  46.36 

0.329 

4  28  45.09 

31 

Fr 

4  30    3.39 

10.204 

21  50  25.4 

21.88 

15  48.21 

8.68 

2  38.25 

0.847 

4  32  41.64 

June  1 

Sa 

4  34    8.51 

10.222 

+21  58  59.1 

+20.93 

15  48.07 

8.68 

+2  29.69 

-0.366 

4  36  38.20 

2 

Su 

4  38  14.06 

10.240 

22    7    9.9 

19.97 

15  47.92 

8.68 

2  20.70 

0.383 

4  40  31.76 

3 

Mo 

4  42  20.02 

10.257 

22  14  57.6 

19.00 

15  47.78 

8.67 

2  11.30 

0.400 

4  44  31.31 

4 

Tu 

4  46  26.38 

10.273 

22  22  22.0 

18.03 

15  47.64 

8.67 

2    1.49 

0.416 

4  48  27.87 

5 

We 

4  50  33.12 

10.288 

22  29  22.9 

17.05 

15  47.61 

8.67 

1  51.31 

0.432 

4  52  24.43 

6 

Th 

4  54  40.22 

10.303 

+22  36   0.2 

+16,06 

15  47.39 

8.67 

+1  40.77 

-0.446 

4  56  20.99 

7 

Fr 

4  58  47.65 

10.316 

22  42  13.8 

15.07 

15  47.27 

8.67 

1  29.89 

0.460 

5    0  17.54 

8 

6a 

5    2  55.39 

10.329 

22  48    3.5 

14.07 

15  47.15 

8.67 

1  18.71 

0.472 

5    4  14.10 

9 

8u 

6    7    3.42 

10.340 

22  53  29.2 

13.07 

15  47.04 

8.67 

1    7.24 

0.483 

5    8  10.66 

10 

Mo 

5  11  11.70 

10.350 

22  58  30.7 

12.06 

15  46.94 

8.67 

0  55.51 

0.494 

5  12    7.22 

11 

Tu 

5  15  20.22 

10.359 

+23    3    7.9 

+11.04 

15  46.84 

8.67 

+0  43.55 

-0.503 

5  16    3.77 

12 

We 

6  19  28.95 

10.367 

23    7  20.8 

10.03 

15  46.74 

8.66 

0  31.38 

0.511 

5  20    0.33 

13 

Th 

5  23  37.86 

10.375 

23  11    9.3 

9.01 

15  46.65 

8.66 

0  19.02 

0.518 

5  23  56.89 

14 

Ft 

5  27  46.93 

10.381 

23  14  33.3 

7.99 

15  46.57 

8.66 

+0    6.51 

0.624 

5  27  53.45 

15 

Sa 

6  31  56.14 

10.386 

23  17  32.7 

6.96 

15  46.49 

8.66 

-0    6.13 

0.529 

5  31  50.00 

16 

Su 

5  36    5.46 

10.390 

+23  20    7.4 

+  5.93 

15  46.42 

8.66 

-0  18.89 

-0.534 

5  35  46.56 

17 

Mo 

5  40  14.86 

10.393 

23  22  17.5 

4.91 

15  46.35 

8.66 

0  31.74 

0.537 

5  39  43.12 

18 

Tu 

5  44  24.33 

10.395 

23  24    2.9 

3.88 

15  46.28 

8.66 

0  44.65 

0.539 

5  43  39.68 

19 

We 

5  48  33.84 

10.397 

23  25  23.5 

2.84 

15  46.22 

8.66 

0  57.61 

0.540 

5  47  36.23 

20 

Th 

5  52  43.38 

10.397 

23  26  19.4 

1.81 

15  46.16 

8.66 

1  10.59 

0.541 

5  51  32.79 

21 

Ft 

5  56  52.91 

10.397 

+23  26  50.5 

+  0.78 

15  46.10 

8.66 

-1  23.56 

-0.640 

5  55  29.35 

22 

Sa 

6    1    2.42 

10.395 

23  26  56.8 

-0.25 

15  46.05 

8.66 

1  36.51 

0..V39 

5  59  25.91 

23 

Su 

6    5  11.89 

10.303 

23  26  38.3 

1.29 

15  46.00 

8.66 

1  49.42 

0.537 

6    3  22.46 

24 

Mo 

6    9  21.29 

10.390 

23  25  55.1 

2.32 

15  45.96 

8.C6 

2    2.27 

0.634 

6    7  19.02 

25 

Tu 

6  13  30.62 

10.386 

23  24  47.1 

3.35 

15  45.91 

8.66 

2  15.04 

0.630 

6  11  15.58 

26 

We 

6  17  39.84 

10.382 

+23  23  14.4 

-  4.38 

15  45.87 

8.66 

-2  27.71 

-0.625 

6  15  12.14 

27 

Th 

6  21  48.95 

10.377 

23  21 17.0 

5.40 

15  45.84 

8.66 

2  40.25 

0.520 

6  19    8.69 

28 

Pr 

6  25  57.92 

10.370 

23  18  55.0 

6.43 

15  45.81 

8.66 

2  52.66 

0.514 

6  23    5.25 

29 

Sa 

6  30    6.73 

10.363 

23  16   8.3 

7-45 

15  45.78 

8.66 

3    4.92 

0.507 

6  27     1.81 

30 

Su 

6  34  15.36 

10.356 

23  12  57.2 

8.47 

15  45.75 

8.66 

3  17.00 

0.499 

6  30  58.37 

July    1 

Mo 

6  38  23.80 

10.347 

+23    9  21.6-9.49 

15  45.73 

8.66 

-3  28.88 

-0.490 

6  34  54.93 

2 

Tu 

6  42  32.02 

10.337 

+23    5  21.6 

-10.51 

15  45.71 

8.66 

-3  40.54 

-0.481 

6  38  51.48 

Sim,  1918. 


FOR 

GREENWICH  MEAS^ 

NOON. 

Date. 

True 
Longitude. 

Var. 

per 

Hour. 

tude. 

Logarithm  of 

the  Rudiiin 

Vector  of  the 

Earth. 

Var. 

per 

Hour. 

Prec. 

in 
Long. 

Nut. 
in 

LCDR. 

Aber- 
ration. 

True 
Obliq- 
uity. 

Mean  Time 

ofSidcrml 

Noon. 

•      /       >/ 

tt 

f» 

»/ 

n 

tt 

23"  26' 

h  m      .s 

ay  17 

137 

55  45  54.6 

144.50 

-0.68 

0.004  9665 

+35.7 

18.76 

+16.10 

20.23 

58.56 

2019    9.87 

18 

138 

56  43  41.5 

144.43 

0.74 

O.OaS  0515 

35.1 

18.89 

16.11 

20.23 

58.53 

20  15  13.96 

19 

139 

57  41  26.9 

144.36 

0.77 

0.005  1350 

34.5 

19.03 

16.13 

20.22 

58.51 

20  11  18.05 

20 

140 

58  39  10.6 

144.29 

0.77 

0.005  2173 

34.0 

19.17 

16.14 

20.22 

58.48 

20    7  22.14 

21    141 

59  36  52.7 

144.23 

0.75 

0.005  2982  1    33.5 

19.31 

16.16 

20.22 

58.45 

20    3  26.23 

22    142 

60  34  33.4 

144.16 

-0.70 

0.005  3780 

+33.0 

19.44 

+16.18 

20.21 

58.43 

19  59  30.32 

23   143 

61  32  12.6 

144.10 

0.62 

0.005  4565 

32.5 

19.58 

16.20 

20.21 

58.40 

19  55  34.41 

24    144 

62  29  50.4 

144.05 

0.52 

0.005  5340 

32.1 

19.72 

16.22 

20.21 

58.38 

19  51  38.50 

25;  145 

63  27  26.9 

144.00 

0.40 

0.005  6104 

31.6 

19.86 

16.24 

20.20 

58.35 

19  47  42.59 

26  !  146 

64  25    2.2    143.95 

0.28 

0.005  6857 

31.2 

19.99 

16.26 

20.20 

58.33 

19  43  46.68 

27  ;  147 

65  22  36.3 

143.90 

-0.15 

0.005  7600 

+30.7 

20.13 

+16.28 

20.19 

58.30 

19  39  60.77 

28,148 

m  20    9.3 

143.86 

-O.Ol 

0.0a5  8331 

30.2 

20.27 

16.31 

20.19 

58.28 

19  35  54.86 

29!  149 

67  17  41.4 

143.82 

+0.12 

0.005  9050 

29.7 

20.41 

16.33 

20.19 

58.26 

19  31  58.95 

30,150 

68  15  12.5 

143.78 

0.23 

0.005  9757 

29.2 

20.54 

16.36 

20.18 

58.23 

19  28    3.04 

31    151 

60  12  42.9 

143.75 

0.32 

0.006  0450 

28.6 

20.68 

16.39 

20.18 

58.21 

19  24    7.12 

une  1    152 

70  10  12.4     143.72 

+0.38 

0.006  1128 

+27.9 

20.82 

+16.42 

20.18 

58.19 

19  20  11.21 

2   153 

71    7  41.3 

143.60 

0.41 

0.006  1789 

27.2 

20.96 

16.46 

20.18 

68.17 

19  16  15.30 

3   154 

72    5    9.6 

143.66 

0.41 

0.006  2432      26.4 

21.09 

16.48 

20.17 

68.15 

19  12  19.39 

4  1155 

73    2  37.0 

143.63 

0.38 

0.006  3055  i    25.5 

21.23 

16.51 

20.17 

58.13 

19    8  23.48 

5   156 

74    0    3.9 

143.61 

0.31 

0.006  3657 

24.6 

21.37      16.54 

20.17 

58.11 

19    4  27.57 

6    157 

74  57  30.1 

143.58 

+0.21 

0.006  4235 

+23.6 

21.51   +16.57 

20.16 

58.09 

19    0  31.66 

7    158 

75  54  55.5 

143  .r)5 

+0.10 

0.006  4790 

22.6 

21.64      16.60 

20.16 

58.07 

18  56  36.74 

8   159 

1 

76  52  20.3 

143.51 

-0.03 

0.006  5320 

21.6 

21.78  1    16.64 

20.16 

58.05 

18  52  39.83 

9:160 

77  49  44.2 

143.48 

0.18 

0.006  6826 

20.5 

21.92      16.67 

20.16 

58.03 

18  48  43.92 

10  !  161 

78  47    7.4 

143.45 

0.32 

0.006  6306 

19.5 

22.06      16.70 

20.15 

68.02 

18  44  48.01 

11  ,  162 

79  44  29.7 

143.41 

-0.44 

0.006  6761 

+18.5 

22.19 

+16.74 

20.15 

58.00 

18  40  62.10 

12   163 

80  41  61.1 

143.37 

0.55 

0.006  7192 

17.5 

22.33      16.77 

20.15 

57.98 

18  36  56.19 

13' 164 

81  39  11.6 

143.34 

0.64 

0.006  7600 

16.5 

22.47      16.81 

20.15 

57.97 

18  33    0.28 

14  !  165 

82  36  31.2 

143.30 

0.70 

0.006  7986 

15.6 

22.61      16.85 

20.15 

57.95 

18  29    4.36 

15  ,  166 

83  33  49.9 

143.26 

0.74 

0.006  8350 

14.8 

22.75      16.88 

20.14 

57.9-1 

18  25    8.45 

16  !  167 

84  31    7.8 

143.28 

-0.75 

0.006  8694 

+13.9 

22.88  '+16.92 

20.14 

57.93 

18  21 12.54 

17!  168 

85  28  24.8 

143.19 

0.73 

0.006  9018 

13.1 

23  02      16.96 

,20.14 

57.91 

18  17  16.63 

18  ,  169 

86  25  41.1 

143.16 

0.69 

0.006  9324 

12.4 

23.16 

17.00 

20.14 

57.90 

18  13  20.72 

19   170 

87  22  66.6 

143.13 

0.62 

0.006  9612 

11.6 

23.30 

17.03 

20.14 

57.89 

18    9  24.80 

20' 171 

88  20  11.4 

143.10 

0.53 

0.006  9882 

10.9 

23.43 

17.07 

20.14 

57.88 

18    6  28.89 

21    172 

89  17  25.5 

143.08 

-0.41 

0.007  0137 

+10.3 

23.57 

+17.11 

20.14 

57.87 

18    132.98 

22   173 

90  14  39.1 

143.06 

0.28 

0.007  0376 

9.6 

23.71 

17.14 

20.14 

57.86 

17  57  37.07 

23   174 

91  11  62.2 

143.04 

0.14 

0.007  0600 

9.0 

23.85 

17.18 

20.13 

57.85 

17  53  41.16 

24  '  175 

92    9    4.9 

143.02 

-0.01 

0.007  0810 

8.5 

23.98 

17.22 

20.13 

57.84 

17  49  45.25 

25  ,  176 

93    6  17.3 

143.01 

+0.12 

0.007  1006 

7.9 

24.12 

17.26 

20.13 

57.83 

17  45  49.33 

26 

177 

94    3  29.4  i  143.00 

+0.24 

0.007  1188 

+  7.3 

24.26 

+17.29 

20.13 

57.82 

17  41  53.42 

27  '  178 

95    0  41.4 

143.00 

0.34 

0.007  1355 

6.6 

24.40 

17.33 

20.13 

57.81 

17  37  57.51 

28 

179 

96  57  53.4 

143.00 

0.41 

0.007  1507 
0.007  1643 

6.0 

24.53 

17.37 

20.13 

57.81 

17  34    1.60 

29 

180 

96  66    5.6 

143.00 

0.45 

5.3 

24.67 

17.41 

20.13 

57.80 

17  30    5.69 

30 

181 

97  62  17.6  '  143.01 

0.46 

0.007  1760 

4.5 

24.81 

17.44 

20.13 

57.80 

17  26    9.77 

My  1 

182 

98  49  30.0  1  143.02 

+0.44 

0.007  1859 

+  3.7 

24.95 

+17.48 

20.13 

57.79 

17  22  13.86 

2 

183 

99  46  42.6 

143.03 

+0.38 

0.007  1937 

+  2.8 

25.08 

+17.51 

20.13 

57.79 

17  18  17.95 
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SUX,  1918. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

Right 
Ascension. 

Var. 

per 

Hour. 

Apparent 
Decimation. 

Var. 

per 

Hour. 

Semi- 
diameter. 

llor. 
Par. 

Equation 

oiTime. 

Appw— Mean. 

1 
Var. 
Hour. 

Sidereal  Time, 

or  Right  Ascen- 

sionof  Moan 

Sun. 

h  m       8 

8 

Of// 

// 

/      // 

// 

m       8 

8 

h  m       8 

July    1 

Mo 

6  38  23.80 

10.347 

+23    9  21.6 

-  9.49 

15  45.73 

8.66 

-3  28.88 

-0.490 

6  34  54.93 

2 

Tu 

6  42  32.02 

10.337 

23    5  21.6 

10.51 

15  45.71 

8.66 

3  40.54 

0.481 

6  38  51.48 

3 

We 

6  46  40.00 

10.327 

23    0  57.3 

11.52 

15  45.70 

8.66 

3  51.96 

0.470 

6  42  48.04 

4 

Th 

6  50  47.71 

10.315 

22  56   8.9 

12.52 

15  45.69 

8.65 

4    3.11 

0.459 

6  46  44.60 

5 

Ft 

6  54  55.13 

10.303 

22  50  56.4 

13.53 

15  45.69 

8.65 

4  13.98 

0.446 

6  50  41.16 

6 

Sa 

6  59    2.24 

10.289 

+22  45  20.1 

-14.51 

15  45.69 

8.65 

-4  24.53 

-0.433 

6  54  37.71 

7 

Su 

7    3    9.02 

10.275 

22  39  20.0 

15.40 

15  45.70 

8.66 

4  34.75 

0.418 

6  58  34.27 

8 

Mo 

7    7  15.44 

10.250 

22  32  56.4 

16.47 

15  45.72 

8.66 

4  44.61 

0.403 

7    2  30.83 

9 

Tu 

7  11  21.47 

10.243 

22  26    9.3 

17.46 

15  45.74 

8.66 

4  54.08 

0.386 

7    6  27.38 

10 

We 

7  15  27.09 

10.225 

22  18  59.0 

18.41 

15  45.76 

8  66 

5    3.15 

0.369 

7  10  23.94 

11 

Th 

7  19  32.29 

10.207 

+22  11  25.6 

-19.37 

15  45.80 

8.66 

-5  11.79 

-0.351 

7  14  20.50 

12 

Fr 

7  23  37.05 

10.180 

22   3  29.3 

20.33 

15  45.83 

8.66 

5  19.99 

0.333 

7  18  17.06 

13 

6a 

7  27  41.34 

10.109 

21  55  10.3 

21.26 

15  45.88 

8.66 

5  27.73 

0.312 

7  22  13.61 

14 

Su 

7  31  45.15 

10.148 

21  46  28.9 

22.10 

15  45.92 

8.66 

5  34.98 

0.292 

7  26  10.17 

15 

Mo 

7  35  48.46 

10.127 

21  37  25.2 

23.11 

15  45.98 

8.66 

5  41.73 

0.271 

7  30    6.73 

16 

Tu 

7  39  51.26 

10.106 

+21  27  69.4 

^24.08 

15  46.03 

8.66 

-5  47.98  -0.249 

7  34    3.28 

17 

We 

7  43  53.54 

10.084 

21 18  11.8 

24.94 

15  46.10 

8.66 

5  53.70 

0.237 

7  37  59.84 

18 

Th 

7  47  55.28 

10.061 

21    8    2.5 

25.83 

15  46.16 

8.66 

5  58.89 

0.205 

7  41  56.40 

19 

Fr 

7  51  56.48 

10.038 

20  57  31.8 

26.73 

15  46.23 

8.66 

6    3.53 

0.182 

7  45  52.95 

20 

6a 

7  55  57.12 

10.015 

20  46  40.0 

27.60 

15  46.30 

8.66 

6    7.61 

0.158 

7  49  49.51 

21 

6u 

7  59  57.19 

9.991 

+20  35  27.1  -28.47 

15  46.38 

8.66 

-6  11.13 

-0.135 

7  53  46.07 

22 

Mo 

8    3  56.70 

9.968 

20  23  53.6    29.32 

15  46.46 

8.66 

6  14.08 

0.111 

7  57  42.62 

23 

Tu 

8    7  55.64 

9.944 

201159.5    30.18 

15  46.54 

8.66 

6  16.46 

0.087 

8    1  39.18 

24 

We 

8  11  53.99 

9.919 

19  59  45.2 

31.01 

15  46.63 

8.66 

6  18.26 

0.063 

8    5  35.74 

25 

Th 

8  15  51.77 

9.895 

19  47  10.8 

31.84 

15  46.71 

8.66 

6  19.48 

0.039 

8    9  32.29 

26 

Fr 

8  19  48.97 

9.871 

+19  34  16.7 

-32.66 

15  46.81 

8.67 

-6  20.12  -0.015 

8  13  28.85 

27 

Sa 

8  23  45.59 

9.847 

19  21    3.0 

33.48 

15  46.90 

8.67 

6  20.19  +0.009 

8  17  25.40 

28 

6u 

8  27  41.63 

9.823 

19    7  29.9    34.27 

15  47.00 

8.67 

6  19.67 

0.034 

8  21  21.96 

29 

Mo 

8  31  37.09 

9.799 

18  53  37.9  \  35.Q6 

15  47.10 

8.67 

6  18.57 

0.058 

8  25  18.52 

30 

Tu 

8  35  31.97 

9.774 

18  39  27.0    35.84 

15  47.20 

8.67 

6  16.89 

0.082 

8  29  15.07 

31 

We 

8  39  26.26 

9.750 

+18  24  57.6  1-36.60 

15  47.31 

8.67 

-6  14.63 

+0.106 

8  33  11.63 

Auj?.    1 

Th 

8  43  19.96. 

9.725 

18  10  10.1      37.35 

15  47.42 

8.67 

6  11.78    0.131 1 

8  37    8.18 

2 

Ft 

8  47  13.08 

9.701 

17  55    4.6 

38.10 

15  47.54 

8.67 

6    8.34 

0.156 

8  41    4.74 

3 

Sa 

8  51    5.61 

9.676 

17  39  41.5 

38.83 

15  47.66 

8.67 

6    4.31 

0.180 

8  45    1.30 

4 

Su 

8  54  57.54 

9.651 

17  24    1.1 

39.54 

15  47.79 

8.67 

5  59.69 

0.205 

8  48  57.85 

5 

Mo 

8  58  48.88 

9.627 

+17    8    3.7 

-40.24 

15  47.92 

8.68 

-5  54.48  +0.230 

8  52  54.41 

6 

Tu 

9    2  39.63 

9.602 

16  51  49.6 

40.93 

15  48.06 

8.68 

5  48.67     0.255 

8  56  50.96 

7 

We 

9    6  29.78 

9.577 

16  35  19.2 

41.60 

15  48.20 

8.68 

5  42.26    0.279 

9    0  47.52 

8 

Th 

9  10  19.33 

9.552 

16  18  32.8 

42.26 

15  48.35 

8.68 

5  35.26 

0.304 

9    4  44.07 

9 

Ft 

9  14    8.29 

9.528 

16    130.6 

42.91 

15  48.50 

8.68 

5  27.67 

0.329 

9    8  40.63 

10 

6a 

9  17  56.66 

9.503 

+15  44  13.0 

-43.55 

15  48.66 

8.68 

-5  19.48 

+0.353 

9  12  37.18 

11 

6u 

9  21  44.45 

9.479 

15  26  40.3 

44.17 

15  48.82 

8.68 

5  10.71     0.378 

9  16  33.74 

12 

Mo 

9  25  31.65 

9.455 

15   8  52.9 

44.78 

15  48.99 

8.69 

5    1.36    0.402 

9  20  30.29 

13 

Tu 

9  29  18.27 

9.431 

14  50  51.1 

45.37 

15  49.16 

8.69 

4  51.43     0.426 

9  24  26.85 

14 

We 

9  33    4.33 

9.407 

14  32  35.1 

45.95 

15  49.33 

8.69 

4  40.92    0.440 

9  28  23.40 

15 

Th 

9  36  49.82 

9.384 

+14  14    5.3 

-46.52 

15  49.51 

8.69 

-4  29.86  +0.472 

9  32  19.95 

16 

Ft 

9  40  34.76 

9.361 

+13  55  22.0 

-47.08 

15  49.69 

8.69 

-4  18.25 

+0.4951 

9  36  16.51 

SUN,  1918. 


11 


FOR 

GREENWICH  MEAN 

NOON. 

>«e. 

ti 

a 

Troe 

Var. 
aSax. 

Lati- 
tude. 

Logarithm  of 

the  Radius 

Vector  of  the 

Earth. 

Var. 

per 

Hoar. 

Prec 

in 
Long. 

Nut 

in 

Long. 

Abcr. 
ration. 

True 

Obllq. 

uity. 

IfeanTime 

of  Sidereal 

Noon. 

•        t          t9 

n 

If 

n 

n 

// 

23' 26* 
// 

h   m      9 

ily  1 

182 

98  49  30.0 

143.02 

+0.44 

0.007  1859 

+  8.7 

24.95 

+17.48 

20.13 

57.79 

17  22  13.86 

2   183 

99  46  42.6 

143.08 

0.38 

0.007  1937 

2.8 

25.08 

17.51 

20.13 

57.79 

17  18  17.95 

3 

184 

100  43  55.4 

143.04 

0.29 

0.007  1993 

1.9 

25.22 

17.55 

20.13 

57.78 

17  14  22.04 

4 

185 

10141   8.4 

143.05 

0.18 

0.007  2026 

+  0.9 

25.36 

17.58 

20.13 

57.78 

17  10  26.13 

5 

186 

102  38  21.7 

143.06 

+0.05 

0.007  2034 

-0.2 

25.50 

17.62 

20.13 

57.78 

17    6  30.22 

6 

187 

103  35  35.2 

143.07 

-0.08 

0.007  2017 

-  1.8 

25.63 

+17.65 

20.13 

57.78 

17    2  34.31 

7 

188 

104  32  48.9 

143.07 

0.22 

0.007  1974 

2.4 

25.77 

17.68 

20.13 

57.78 

16  58  38.39 

8   189 

105  30   2.7 

143.06 

0.35 

0.007  1904 

8.5 

25.91 

17.71 

20.13 

57.78 

16  54  42.48 

9   190 

106  27  16.6 

143.08 

0.46 

0.007  1808 

4.6 

26.05 

17.74 

20.13 

57.77 

16  50  46.67 

10 

191 

107  24  30.7 

143.09 

0.56 

0.007  1685 

5.6 

26.18 

17.77 

20.13 

57.77 

16  46  50.66 

U   192 

108  21  44.8 

143.09 

-0.63 

0.007  1538 

-6.7 

26.32 

+17.80 

20.13 

57.78 

16  42  54.75 

12   193 

109  18  58.9 

143.09 

0.68 

0.007  1365 

7.7 

26.46 

17.83 

20.13 

57.78 

16  38  58.84 

13 

194 

110  16  13.2 

143.10 

0.70 

0.007  1169 

8.6 

26.60 

17.86 

20.13 

57.78 

16  35   2.93 

14    195 

111  13  27.5 

143.10 

0.70 

0.007  0950 

9.6 

26.74 

17.88 

20.13 

57.78 

16  31    7.02 

15!  196 

112  10  41.8 

143.10 

0.67 

0.007  0710 

10.5 

26.87 

17.91 

20.13 

57.78 

16  27  11.10 

16   197 

113    7  56.3 

143.11 

-0.61 

0.007  0448 

-11.8 

27.01 

+17.94 

20.13 

57.79 

16  23  15.19 

17 

198 

114    510.9 

143.11 

0.51 

0.007  0167 

12.1 

27.15 

17.97 

20.14 

57.79 

16  19  19.28 

18 

199 

115   2  25.7 

143.12 

0.40 

0.006  9867 

12.9 

27.29 

17.99 

20.14 

57.79 

16  15  23.37 

19 

200 

115  59  40.7 

143.13 

0.28 

0.006  9549 

13.6 

27.42 

18.01 

20.14 

57.80 

16  11  27.46 

20 

201 

116  56  55.9 

143.14 

0.16 

0.006  9214 

14.2 

27.56 

18.03 

20.14 

57.80 

16   7  31.55 

21 

202 

117  54  11.4 

143.10 

-0.03 

0.006  8865 

-14.9 

27.70 

+18.05 

20.14 

57.81 

16   3  35.64 

22203 

118  51  27.4 

143.18 

+0.11 

0.006  8500 

15.5 

27.84 

18.07 

20.14 

57.81 

15  59  39.73 

23   204 

119  48  43.8 

143 .ao 

0.23 

0.006  8122 

16.0 

27.97 

18.09 

20.15 

57.82 

15  55  43.82 

24 

205 

120  46   0.8 

143.22 

0.83 

0.006  7731 

16.6 

28.11 

18.10 

20.15 

57.82 

15  51  47.91 

2SJ206 

121 43  18.5 

143.25 

0.41 

0.006  7327 

17.1 

28.25 

18.12 

20.15 

57.83 

15  47  52.00 

26 

207 

122  40  37.0 

143.29 

+0.47 

0.006  6910 

-17.7 

28.39 

+18.13 

20.15 

57.83 

15  43  56.09 

27 

208 

123  37  56.3 

143.83 

0.49 

0.006  6479 

18.3 

28.52 

18.15 

20.15 

57.84 

15  40   0.18 

28 

209 

124  35  16.6 

143.87 

0.47 

0.006  6033 

18.9 

28.66 

18.16 

20.16 

57.85 

15  36    4.27 

29 

210 

125  32  38.0 

143.41 

0.42 

0.006  5572 

19.6 

28.80 

18.17 

20.16 

67.85 

15  32   8.36 

30 

211 

126  30   0.5 

143.46 

0.34 

0.006  5093 

20.3 

28.94 

18.18 

20.16 

57.86 

15  28  12.45 

31 

212 

127  27  24.1 

143.51 

+0.24 

0.006  4596 

-21.1 

29.07 

+18.19 

20.16 

57.87 

15  24  16.54 

log.  1 

213 

128  24  48.8 

143.85 

+0.11 

0.006  4078 

22.0 

29.21 

18.19 

20.16 

57.88 

15  20  20.63 

2 

214 

129  22  14.7 

143.60 

-0.02 

0.0063540 

22.9 

29.35 

18.20 

20.17 

57.89 

15  16  24.72 

3 

215 

130  19  41.7 

143.66 

0.15 

0.006  2980 

23.8 

29.49 

18.20 

20.17 

57.89 

15  12  28.81 

4 

216 

13117    9.8 

143.70 

0.28 

0.006  2397 

24.8 

29.62 

18.20 

20.17 

57.90 

15   8  32.90 

5 

217 

132  14  39.1 

143.74 

-0.39 

0.006 1791 

-25.7 

29.76 

+18.20 

20.18 

57.91 

15   4  36.99 

6 

218 

13312   9.4 

143.78 

0.49 

0.006  1161 

26.7 

29.90 

18.20 

20.18 

57.92 

15   0  41.08 

7 

219 

134    9  40.7 

143.88 

0.57 

0.0060508 

27.7 

30.04 

18.20 

20.18 

57.93 

14  56  45.17 

8 

220 

135    7  13.1 

143.87 

0.63 

0.005  9832 

28.6 

30.17 

18.20 

20.18 

57.94 

14  52  49.26 

9 

221 

136   4  46.4 

143.91 

0.65 

0.005  9134 

99.0 

30.31 

18.19 

20.19 

57.94 

14  48  53.35 

10 

222 

137    2  20.7 

143.05 

-0.64 

0.005  8413 

-«)JS 

30.45 

+18.19 

20.19 

57.95 

14  44  57.44 

11 

223 

137  59  56.0 

143.99 

0.61 

0.005  7672 

81.8 

30.59 

18.18 

20.19 

57.96 

14  41    1.53 

12 

224 

138  57  32.2 

144.03 

0.56 

0.005  6911 

82.1 

30.72 

18.17 

20.20 

57.97 

14  37    5.62 

13 

225 

139  55   9.4 

144.07 

0.48 

0.005  6131 

82.9 

30.86 

18.16 

20.20 

57.98 

14  33    9.72 

14J226 

1 

140  52  47.6 

144.11 

0.38 

0.005  5334 

33.0 

31.00 

18.15 

20.21 

57.99 

14  29  13.81 

15  227 

141  50  26.7 

144.15 

-0.27 

0.005  4519 

-34.3 

31.14 

+18.14 

20.21 

57.99 

14  25  17.90 

16. 

228 1 

142  48    6.9 

144.19 

-0.15 

0.005  3689 

-34.9 

31.28 

+18.12 

20.21 

58.00 

14  21  21.99 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Apparent 

Klght 
Aacensioin. 

Var. 

Apparent 
Decunatian. 

Var. 

Semi- 
diameter. 

Hor. 
Par. 

Equation 

of  Time. 

App^— Mean. 

Var. 
Hour. 

Siden 

or  Rig 

sion 

h  m      f 

8 

•     t      ft 

ft 

f     »t 

// 

m      8 

8 

h    : 

Aug.  16 

Ft 

9  40  34.76 

9.361 

+13  55  22.0 

-47.08 

15  49.69 

8.69 

-  4  18.25 

+0.495 

9  a 

17 

Sa 

9  44  19.15 

9.339 

13  36  25.5 

47.62 

15  49.87 

8.69 

4    6.09 

0.518 

9  A 

18 

Su 

9  48    3.01 

9.317 

13  17  16.1 

48.15 

15  50.06 

8.70 

3  53.39 

0.540 

9  A 

19 

Mo 

9  51  46.35 

9.295 

12  57  54.2 

48.67 

15  50.25 

8.70 

3  40.18 

0.561 

9  4 

20    Tu 

9  55  29.19 

9.275 

12  38  20.0 

49.18 

15  50.44 

8.70 

3  26.46 

0.582 

9  I 

21    We 

9  5911.54 

9.255 

+12  18  33.8 

-49.67 

15  50.64 

8.70 

-  3  12.26 

+0.602 

9  I 

22 

Th 

10    2  53.41 

9.235 

1158  35.8 

50.15 

15  50.83 

8.70 

2  57.58 

0.621 

9  5 

23 

Ft 

10    6  34.83 

9.217 

11  38  26.5 

50.62 

15  51.03 

8.70 

2  42.44 

0.640 

10 

24 

Pa 

10  10  15.81 

9.199 

11  18    6.0 

51.08 

15  51 .23 

8.71 

2  26.86 

0.658 

10 

25 

Su 

10  13  56.37 

9.182 

10  57  34.7 

51.52 

15  51.43 

8.71 

2  10.87 

0.675 

10  1 

26 

Mo 

10  17  36.53 

9.165 

+10  36  52.9 

-.51.96 

15  51.64 

8.71 

-  15148 

+0.691 

10  1 

27 

Tu 

10  21  16.30 

0.149 

1016   0.8 

52.38 

15  51.84 

8.71 

1  37.70 

0.707 

10  ] 

28 

Wo 

10  24  55.70 

9.134 

9  54  58.9 

52.78 

15  52.05 

8.71 

120.55 

0.722 

10  2 

29 

Th 

10  28  34.75 

9.120 

9  33  47.3 

53.18 

15  52.26 

8.72 

1    3.05 

0.736 

10  2 

30 

Ft 

10  32  13.47 

9.106 

9  12  26.5 

53.55 

15  52.47 

8.72 

0  45.21 

0.750 

10  3 

31 

Sa 

10  35  51.86 

9.003 

+  8  50  56.7 

-n63.92 

15  52.69 

8.72 

-  0  27.04 

+0.763 

10  W 

Sept.  1    Su 

10  39  29.95 

9.081 

8  29  18.4 

54.27 

15  52.91 

8.72 

-  0   8.57 

0.776 

10  W 

r 

2 

Mo 

10  43    7.73 

9.069 

8    7  31.8 

54.61 

15  53.13 

8.72 

+  0  10.19 

0.788 

10  A 

3 

Tu 

10  46  45.24 

9.067 

7  45  37.3 

54.93 

15  53.35 

8.73 

0  29.23 

0.799 

10  A 

4 

W^e 

10  50  22.49 

9.047 

7  23  35.3 

55.23 

15  53.59 

8.78 

0  48.54 

0.810 

10  S 

5 

Th 

10  53  59.48 

9.036 

+  71  26.1 

-55.53 

15  53.83 

8.73 

+  1    8.11 

+0.820 

10  5 

6 

Fr 

10  57  36.23 

9.027 

6  39  10.0 

55.81 

15  54.07 

8.73 

1  27.91 

0.830 

10  5 

7 

Sa 

11    112.76 

9.018 

6  16  47.4 

56.07 

15  54.31 

8.73 

1  47.93 

0.839 

11 

8 

Su 

11    4  49.08 

9.010 

5  54  18.6 

56.32 

15  54.55 

8.74 

2   8.16 

0.847 

11 

9 

Mo 

11    8  25.22 

9.002 

5  31  44.0 

56.66 

15  54.80 

8.74 

2  28.58 

0.855 

11  1 

10 

Tu 

1112    1.17 

8.995 

+  5    9    3.9 

-56.78 

15  55.05 

8.74 

+  2  43.18 

+0.861 

11  1 

11 

We 

11 15  36.97 

8.989 

4  46  18.7 

56.99 

15  55.31 

8.74 

3    9.93 

0.868 

11  1 

12 

Th 

111912.63 

8.983 

4  23  28.6 

57.18 

15  55.56 

8.75 

3  30.82 

0.873 

11  2 

13 

Fr 

1122  48.17 

8.979 

4    0  34.0 

57.36 

15  55.82 

8.75 

3  51.84 

0.878 

11  2 

14 

Sa 

11  26  23.60 

8.975 

3  37  35.3 

57.:i2 

15  56.08 

8.75 

4  12.96 

0.882 

11  a 

15 

Su 

11  29  58.95 

8.971 

+  3  14  32.8 

-57.68 

15  56.34 

8.75 

+  4  34.17 

+0.885 

11  3 

16 

Mo 

11  38  34.23 

8.969 

2  51  26.7 

57.82 

15  56.61 

8.75 

4  55.44 

0.887 

11  3 

17 

Tu 

1137    9.46 

8.968 

2  28  17.5 

57.94 

15  56.88 

8.76 

5  16.75 

0.889 

114 

18 

Wo 

1140  44.68 

8.967 

2   5   6.4 

58.06 

15  57.14 

8.76 

5  38.09 

0.889 

11  A 

19 

Th 

11  44  19.90 

8.968 

1 41  50.7 

58.16 

15  57.40 

8.76 

5  59.42 

0.888 

11  c 

20 

Fr 

11  47  55.14 

8.969 

+  1 18  33.8 

-58.25 

15  57.67 

8.76 

+  6  20.73 

+0.887 

11  I 

21 

Sa 

11  51  30.43 

8.972 

0  55  14.9 

58.32 

16  57.93 

8.77 

6  41.99 

0.884 

11  I 

22 

Su 

1155   5.81 

8.976 

0  31  54.4 

58.38 

16  68.19 

8.77 

7    3.17 

0.881 

12 

23 

Mo 

11  58  41.28 

8.981 

+  08  32.5 

58.43 

16  58.46 

8.77 

7  24.26 

0.876 

12 

24 

Tu 

12    216.88 

8.986 

-  0  14  50.4 

58.47 

16  58.72 

8.77 

7  45.21 

0.870 

12  1 

25 

We 

12   5  52.63 

8.993 

-  0  38  13.9 

-58.49 

16  58.99 

8.78 

+  8    6.01 

+0.863 

12  1 

26 

Th 

12    9  28.55 

9.001 

1    137.9 

58.50 

15  59.25 

8.78 

8  26.64 

0.856 

12  ] 

27 

Fr 

1213    4.66 

9.000 

125    1.8 

58.49 

15  59.52 

8.78 

8  47.08 

0.847 

12  2 

28 

Sa 

12  16  40.99 

0.019 

1  48  25.3 

58.47 

15  59.79 

8.78 

9    7.30 

0.838 

12  2 

29 

Su 

12  20  17.55 

9.029 

2  11  48.2 

58.43 

16   0.06 

8.79 

9  27.29 

0.828 

12  2 

30 

Mo 

12  23  54.37 

9.040 

-  2  35  10.0 

-^.38 

16   0.32 

8.79 

+  9  47.03 

+0.817 

12  c 

Oct.    1 

Tu 

12  27  31.46 

9.051 

-  2  58  30.3 

-58.31 

16   0.59 

8.79 

+10    6.50 

+0.805 

12  ; 

SUN,  1918. 


13 


FOR  GREENWICH  MEAN  NOON. 


I* 

IfeanTlme 

Dftte. 

Tnie 
Longitnda. 

Vtr. 
am. 

Lati- 
tude. 

LogBiithmor 

the  Radius 

Vector  of  the 

Earth. 

Var. 

Prec. 
in 

Lone* 

Nut 

in 

Long. 

Aber- 
ration. 

True 
Obliq- 
uity. 

or  Sidereal 
Noon. 

•     t     tt 

ft 

tt 

II 

II 

II 

33*26' 
II 

h  m      8 

.Ug.l6 

228 

142  48   6.9 

144.10 

-0.15 

0.005  3689 

-34.9 

31.28 

+18.12 

20.21 

58.00 

14  21  21.99 

17 

229 

143  45  48.0 

144.34 

-0.02 

0.005  2845 

35.4 

31.41 

18.11 

20.22 

58.01 

14  17  26.08 

18 

230 

144  43  30.2 

144.38 

+0.12 

0.005  1988 

35.9 

31.55 

18.09 

20.22 

58.02 

14  13  30.17 

19 

231 

145  41 13.6 

144.33 

0.24 

0.005  1120 

36.4 

31.69 

18.07 

20.22 

58.03 

14    9  34.26 

20 

232 

146  38  58.1 

144.38 

0.34 

0.005  0242 

36.8 

31.83 

18.05 

20.23 

58.03 

14    5  38.36 

21 

233 

147  36  43.9 

144.44 

+0.42 

0.004  9355 

-37.1 

31.96 

+18.03 

20.23 

58.04 

14    142.45 

22 

234 

148  34  31.0    144.40 

0.47 

0.004  8460 

37.5 

32.10 

18.01 

20.24 

58.05 

13  57  46.54 

23 

235 

149  32  19.6 

144.M 

0.49 

0.004  7557 

37.8 

32.24 

17.98 

20.24 

58.05 

13  53  50.63 

24 

236 

150  30   9.8 

144.83 

0.48 

0.004  6647 

38.1 

32.38 

17.96 

20.25 

58.06 

13  49  54.72 

25 

237 

15128    1.6 

144.70 

0.44 

0.004  5729 

38.5 

32.51 

17.93 

20.25 

58.07 

13  45  58.82 

26 

238 

152  25  55.2 

144.77 

+0.37 

0.004  4801 

-38.9 

32.65 

+17.90 

20.25 

58.07 

13  42    2.91 

27 

239 

153  23  50.6 

144.86 

0.28 

0.004  3864 

39.3 

32.79 

17.88 

20.26 

58.08 

13  38    7.00 

28 

240 

154  21  47.8 

144.93 

0.16 

0.004  2915 

39.8 

32.93 

17.85 

20.26 

58.08 

13  34  11.09 

29 

241 

155  19  47.0 

145.00 

+0.03 

0.0041954 

40.3 

33.06 

17.81 

20.27 

58.09 

13  30  15.18 

SO 

242 

156  17  48.0 

145.08 

-0.10 

0.004  0980 

40.9 

33.20 

17.78 

20.27 

58.09 

13  26  19.28 

31 

243 

157  15  50.9 

145.16 

-0.23 

0.003  9992 

-41.5 

33.34 

+17.75 

20.28 

58.10 

13  22  23.37 

kpt.  1 

244 

158  13  55.6 

145.34 

0.35 

0.003  8987 

43.3 

33.48 

17.72 

20.28 

58.10 

13  18  27.46 

2 

245 

15912   2.3 

145.31 

0.45 

0.003  7967 

43.8 

33.61 

17.68 

20.29 

58.10 

13  14  31.56 

3 

246 

160  10  10.7 

145.39 

0.53 

0.003  6931 

43.5 

33.75 

17.64 

20.29 

58.11 

13  10  35.65 

4 

247 

161    8  21.0 

145.46 

0.58 

0.003  5878 

44.3 

33.89 

17.61 

20.30 

58.11 

13    6  39.74 

5 

248 

162    6  33.0 

145.54 

-0.60 

0.003  4809 

-44.9 

34.03 

+17.57 

20.30 

58.11 

13    2  43.83 

6 

249 

163    4  46.7 

145.61 

0.60 

0.003  3724 

45  JS 

34.16 

17.53 

20.31 

58.11 

12  58  47.93 

7 

250 

164    3    2.2 

145.68 

0.58 

0.003  2623 

46.3 

34.30 

17.49 

20.31 

58.11 

12  54  52.02 

8 

251 

165   119.2 

145.75 

0.53 

0.0081507 

46.8 

34.44 

17.45 

20.32 

58.11 

12  50  56.11 

9 

252 

165  59  38.0 

145.81 

0.46 

0.003  0378 

47.3 

34.58 

17.41 

20.32 

58.11 

12  47    0.20 

10 

253 

166  57  58.3 

145.88 

-0.37 

0.002  9235 

-47.9 

34.71 

+17.37 

20.33 

58.11 

12  43    4.30 

11 

254 

167  56  20.3 

145.95 

0.26 

0.002  8080 

48.4 

34.85 

17.32 

20.33 

58.11 

12  39    8.39 

12 

255 

168  54  43.8 

146.01 

0.14 

0.002  6914 

48.8 

34.99 

17.28 

20.34 

58.11 

12  35  12.48 

13 

256 

169  53   8.9 

146.08 

-0.01 

0.002  5738 

49.3 

35.13 

17.24 

20.34 

58.10 

12  31 16.58 

14 

257 

170  51  35.6 

146.15 

+0.11 

0.002  4553 

49.5 

35.26 

17.19 

20.35 

58.10 

12  27  20.67 

15 

258 

17150   3.9 

146.31 

+0.23 

0.002  3362 

-49.7 

35.40 

+17.15 

20.35 

58.10 

12  23  24.76 

16 

259 

172  48  33.8 

146.38 

0.33 

0.002  2166 

49.9 

35.54 

17.10 

20.36 

58.09 

12  19  28.86 

17 

260 

173  47   5.4 

146.35 

0.42 

0.002  0966 

50.0 

35.68 

17.06 

20.37 

58.09 

12  15  32.95 

18 

261 

174  45  38.7 

146.43 

0.48 

0.001  9764 

M.l 

35.82 

17.01 

20.37 

58.08 

12  11  37.04 

19 

262 

175  44  13.7 

146UW 

0.51 

0.0018562 

M.l 

35.95 

16.96 

20.38 

58.08 

12    7  41.14 

20 

263 

176  42  50.6 

146UW 

+0.51 

0.001  7360 

-50.1 

36.09 

+16.92 

20.38 

58.07 

12    3  45.23 

21 

264 

177  41  29.4 

116.66 

0.47 

0.001  6159 

S0.0 

36.23 

16.87 

20.39 

58.06 

11  59  49.32 

22 

265 

178  40  10.2 

146.75 

0.40 

0.001  4959 

50.0 

36.37 

16.82 

20.39 

58.05 

11  55  53.42 

23 

266 

179  38  53.2 

146.84 

0.30 

0.001  3761 

49.9 

36.50 

16.78 

20.40 

58.04 

11  51  57.51 

24 

267 

180  37  38.3 

146.03 

0.18 

0.0012563 

49.9 

36.64 

16.73 

20.41 

58.04 

1148    1.60 

25 

268 

181  36  25.7 

147.03 

+0.06 

0.001 1364 

-50.0 

36.78 

+16.68 

20.41 

58.03 

1144    5.70 

26 

269 

182  35  15.4 

147.13 

-0.08 

0.001  0163 

50.1 

36.92 

16.63 

20.42 

58.01 

1140    9.79 

27 

270 

183  34    7.4 

147.31 

0.21 

0.000  8960 

50.3 

37.05 

16.59 

20.42 

58.00 

11  36  13.88 

28 

271 

184  33    1.7 

147.31 

0.33 

0.000  7753 

50.4 

37.19 

16.54 

20.43 

57.99 

11  32  17.98 

29 

272 

185  31 58.3 

147.41 

0.43 

0.000  6541 

50.6 

37.33 

16.49 

20.43 

57.98 

11  28  22.07 

30 

273    186  30  57.2 

147.50 

-0.52 

0.000  5324 

-50.8  [37.47  1+16.45 

20.44 

57.96 

11  24  26.16 

Oct.    1 

274 

187  29  58.3 

147.50 

-0.58 

0.000  410L 

-51.1 1 

37.60 

1+16.40 

20.44 

57.95 

11  20  30.26 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Ascension. 

Var. 
Hour. 

Apparent 
DecunatiosL 

Var. 

Semi- 
diameter. 

Hot. 
Par. 

Equation 

oiTime. 

App^— Mean. 

Var. 
liSur. 

Sidereal  Time, 

w  Right  Ascen- 

siGoofMeon 

Sun. 

h  m      s 

s 

9          1           If 

tt 

/     // 

H 

m      8 

8 

h    m       8 

Oct.    1 

Tu 

12  27  31.46 

9.051 

-  2  58  30.3 

-68.31 

16   0.59 

8.79 

+10    6.50 

+0.805 

12  37  37.95 

2 

We 

12  31    8.83 

9.064 

3  21  48.8 

58.22 

16   0.87 

8.79 

10  25.67 

0.792 

12  41  34.51 

3 

Th 

12  34  46.51 

9.077 

3  45   5.1 

58.12 

16    1.14 

8.80 

10  44.54 

0.780 

12  45  31.06 

4 

Fr 

12  38  24.52 

9.091 

4   818.8 

58.01 

16    1.41 

8.80 

11    3.09 

0.766 

12  49  27.61 

5 

Sa 

12  42    2.87 

9.105 

4  31  29.6 

57.88 

16    1.69 

8.80 

11  21.30 

0.751 

12  53  21.16 

6 

Su 

12  45  41.57 

9.120 

-  4  54  37.0  -57.73 

16    1.97 

8.80 

+11  39.15 

+0.736 

12  57  20.72 

7 

Mo 

12  49  20.65 

9.136 

6  17  40.8 

67.57 

16    2.25 

8.81 

11  56.62 

0.720 

13    1  17.27 

8 

Tu 

12  53    0.12 

9.153 

5  40  40.4 

57.39 

16    2.53 

8.81 

12  13.70 

0.703 

13    5  13.82 

9 

We 

12  56  40.00 

9.171 

6    3  35.6    57.20 

16   2.81 

8.81 

12  30.37 

0.686 

13    0  10.37 

10 

Th 

13    0  20.31 

9.189 

6  26  26.0    56.99 

16   3.09 

8.81 

12  46.62 

0.668 

13  13    6.93 

11 

Fr 

13    4    1.06 

9.207 

-  6  49  11.1  -66.76 

16   3.37 

8.82 

+13    2.42 

+0.649 

13  17    3.48 

12 

8a 

13    7  42.26 

9.227 

7  11  50.7 

56.52 

16   3.65 

8.82 

13  17.77 

0.630 

13  21     0.03 

13 

Su 

13  11  23.95 

9.247 

7  34  24.3 

56.27 

16   3.93 

8.82 

13  32.64 

0.609 

13  24  50.59 

14 

Mo 

13  15    6.13 

9.268 

7  56  51.5 

55.99 

16   4.22 

8.82 

13  47.01 

0.588 

13  28  53.14 

15 

Tu 

13  18  48.82 

9.290 

8  19  12.0 

65.71 

16   4.49 

8.83 

14    0.87 

0.566 

13  32  40.61 

16 

We 

13  22  32.04 

9.812 

-  8  41  25.5  -55.41 

16   4.77 

8.83 

+14  11.20 

+0.544 

13  36  46.25 

17 

Th 

13  26  15.82 

9.336 

9    3  31.5  '  55.09 

16   6.05 

8.83 

14  26.98 

0.521 

13  40  42.80 

18 

Fr 

13  30   0.17 

9.360 

9  25  29.7 

54.76 

16   5.33 

8.83 

14  39.19 

0.496 

13  44  39.35 

19 

Sa 

13  33  45.11 

9.385 

9  47  19.7 

54.41 

16   5.60 

8.84 

14  50.80 

0.471 

13  48  35.01 

20 

Su 

13  37  30.66 

9.411 

10   9    1.2 

54.04 

16   5.87 

8.84 

15    1.80 

0.445 

13  52  32.40 

21 

Mo 

13  41  16.85 

9.439 

-10  30  33.8 

-53.67 

16    6.14 

8.84 

+15  12.16 

+0.418 

13  56  29.01 

22 

Tu 

13  45    3.71 

9.466 

10  51  57.2  1  53.27 

16    6.40 

8.84 

15  21 .86 

0.390 

14    0  25.57 

23 

We 

13  48  51.24 

9.495 

11 13  10.9 

52.86 

16    6.67 

8.85 

15  30.88 

0.36X 

14    4  22.12 

24 

Th 

13  52  39.47 

9.524 

11  34  14.5 

62.44 

16   6.93 

8^ 

15  39.21 

0.332 

14    8  18.67 

25 

Fr 

13  56  28.41 

9.554 

1156   7.8 

61.99 

16    7.18 

8.85 

15  46.82 

0.302 

14  12  15.23 

26 

Sa 

14    018.08 

9.585 

-1215  50.2  -61.53 

16    7.44 

8.85 

+15  53.70 

+0.271 

14  16  11.78 

27 

Su 

14    4    8.50 

9.616 

12  36  21.4  1  61.06 

16    7.70 

8.86 

15  59.84 

0.240 

14  20    8.33 

28 

Mo 

14    7  59.67 

9.648 

12  56  41.0    50.56 

16    7.95 

8.86 

16   5.22 

0.208 

14  24    4.89 

29 

Tu 

14  11  51.61 

9.680 

13  16  48.5    50.05 

16   8.20 

8.86 

16    9.83 

0.176 

14  28    1.44 

30 

We 

14  15  44.33 

9.713 

13  36  43.5    49.52 

1 

16   8.45 

8.86 

16  13.67 

0.144 

14  31  58.00 

31 

Th 

14  19  37.83 

9.746 

-13  56  25.7  -48.98 

16   8.70 

8.87 

+16  16.72 

+0.111 

14  35  54.55 

Nov.  1 

Ft 

14  23  32.13 

9.779 

14  15  54.5    48.41 

16   8.95 

8.87 

16  18.98 

0.077 

14  39  51.11 

2 

Sa 

14  27  27.23 

9.813 

14  36   9.5    47.83 

16   9.20 

8.87 

16  20.43 

0.044 

14  43  47.66 

3 

Su 

14  31  23.14 

9.846 

14  54  10.5  '  47.24 

16   9.44 

8.87 

16  21.08 

+0.010 

14  47  44.21 

4 

Mo 

14  35  19.86 

9.880 

15  12  56.8  ,  46.62 

16    9.69 

8.87 

16  20.91 

-O.024 

14  51  40.77 

5 

Tu 

14  39  17.40 

9.915 

-15  31  28.2  -45.99 

16    9.94 

8.88 

+1619.93  -0.058 

14  55  37.32 

6 

We 

14  43  15.76 

9.949 

15  49  44.2    45.34 

16  10.18 

8.88 

1618.12    0.092 

14  59  33.88 

7 

Th 

14  47  14.94 

9.983 

16    7  44.3    44.67 

16  10.42 

8.88 

16  15.40 

0.127 

15    3  30.43 

8 

Ft 

14  61  14.95 

10.018 

16  25  28.2    43.98 

16  10.66 

8.88 

16  12.03 

0.161 

15    7  26.09 

9 

Sa 

14  55  15.79 

10.052 

16  42  55.4  '  43.28 

16  10.90 

8.89 

16    7.75 

0.196 

15  11  23.55 

10 

Su 

14  59  17.46 

10.087 

-17    0    5.6  -42.56 

1611.14 

8.89 

+16    2.64 

-O.230 

15  15  20.10 

11 

Mo 

15    319.95 

10.121 

17  16  58.4    41.83 

1611.37 

8.89 

15  5G.70 

0.26.5 

15  10  10.06 

12 

Tu 

15    7  23.27 

10.156 

17  33  33.3    41.08 

16  11.61 

8.89 

15  40.94 

0.299 

15  23  13.21 

13 

We 

15  11  27.42 

10.190 

17  49  50.0    40.31 

16  11.83 

8^9 

15  42.35 

0.334 

15  27     0.77 

14 

Th 

15  15  32.40 

10.225 

18    5  48.0      39.52 

16  12.06 

8.90 

15  33.02 

0.368 

15  31     0.32 

15 

Fr 

15  19  38.21 

iO.259 

-18  21  27.1   -38.72 

16  12.28 

8.90 

+15  21.67 

-0.403 

15  35    2.88 

16 

Sa 

15  23  44.84 

10.294 

-18  36  46.8 

-37.91 1 

16  12.50 

8.90 

+15  14.59 

-0.437 

15  38  50.43 

SUX,  1918. 
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16 


SUN,  1918. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
week. 

Apparent 

Ri^t 
AflooDSian. 

Var. 
H(wr. 

Apparent 
DedmatJoD. 

Var. 

MOT. 

Semi- 
diameter. 

Hot. 
Par. 

Equation 

oTTime. 

App^— Mean. 

Var. 

Sidereal  Time, 

nr  Right  Ascen* 

sionof  Mean 

Son. 

h  m     8 

8 

•    f     tt 

ft 

9       n 

tf 

m      8 

8 

h   m       8 

Nov.  16 

8a 

15  23  44.84 

10.394 

-18  36  46.8 

-37.91 

16  12.50 

8.90 

+15  14.59 

-0.437 

15  38  59.43 

17 

8u 

15  27  62.31 

10.329 

18  51 46.7 

37.08 

16  12.71 

8.90 

15    3.68 

0.472 

15  42  55.99 

18 

Mo 

15  32   0.61 

10.363 

19    6  26.4 

36.23 

16  12.91 

8.90 

14  61.93 

0.507 

15  46  52.55 

19 

Tu 

15  36   9.75 

10.398 

19  20  45.7 

36.37 

16  13.12 

8.91 

14  39.36 

0.541 

16  50  49.10 

20 

We 

15  40 19.71 

10.432 

19  34  44.1 

34.49 

16  13.31 

8.91 

14  25.96 

0.576 

16  64  45.66 

21 

Th 

15  44  30.50 

10.467 

-19  48  21.3 

-33.60 

16  13.61 

8.91 

+14  11.72 

-0.610 

15  58  42.22 

22 

Fr 

15  48  42.11 

10.M1 

20   136.9 

32.09 

16  13.69 

8.91 

13  56.66 

0.645 

16    2  38.77 

23 

Sa 

15  52  54.54 

10.535 

20  14  30.6 

31.77 

16  13.88 

8.91 

13  40.78 

0.678 

16    6  35.33 

24 

Su 

15  57    7.78 

10.568 

20  27    2.0 

30.83 

16  14.06 

8.91 

13  24.10 

0.711 

16  10  31.89 

25 

Mo 

16   121.81 

10.601 

20  39  10.6 

29.88 

16  14.23 

8.92 

13    6.63 

0.744 

16  14  28.44 

26 

Tu 

16   5  36.62 

10.633 

-20  50  56.3 

-28.92 

16  14.40 

8.92 

+12  48.38 

-0.776 

16  18  25.00 

27 

We 

16    9  52.19 

10.665 

21   218.7 

27.94 

16  14.57 

8.92 

12  29.36 

0.808 

16  22  21.56 

28 

Th 

1614   8.52 

10.605 

21 13  17.3 

26.94 

16  14.73 

8.92 

12   9.60 

0.839 

16  26  18.11 

29 

Ft 

16  18  25.57 

10.725 

21  23  51.9 

25.94 

16  14.90 

8.92 

11  49.10 

0.869 

16  30  14.67 

30 

Sa 

16  22  43.33 

10.754 

2134    2.2 

24.91 

16  15.05 

8.92 

11  27.90 

0.898 

16  34  11.23 

Dec.   1 

Su 

16  27    1.77 

10.782 

-21  43  47.8 

-23.88 

16  15.21 

8.93 

+11    6.01 

-0.926 

16  38    7.78 

2 

Mo 

16  31  20.89 

10.810 

2153   8.6 

22.84 

16  15.37 

8.93 

10  43.45 

0.954 

16  42    4.34 

3 

Tu 

16  35  40.64 

10.836 

22   2  4.0 

21.78 

16  16.52 

8.93 

10  20.26 

0.979 

16  46    0.90 

4 

Wo 

16  40   1.00 

10.861 

22  10  34.0 

20.71 

16 16.66 

8.93 

9  56.46 

1.004 

16  49  57.46 

5 

Th 

16  44  21.95 

10.885 

22  18  38.3 

19.64 

16  15.81 

8.93 

9  32.07 

1.028 

16  53  54.0] 

6 

Fr 

16  48  43.46 

10.907 

-22  26  16.5 

-18.64 

16  15.96 

8.93 

+  9    7.12 

-1.051 

16  57  50.57 

7 

Sa 

16  53   5.49 

10.928 

22  33  28.4 

17.45 

16 16.08 

8.93 

8  41.64 

1.072 

17    1  47.13 

8 

Su 

16  57  28.02 

10.948 

22  40  13.9 

16.34 

16  16.22 

8.93 

8  15.67 

1.092 

17    5  43.69 

9 

Mo 

17    151.01 

10.967 

22  46  32.8 

15.23 

16  16.34 

8.94 

7  49.23 

1.111 

17    9  40.24 

10 

Tu 

17    614.44 

10.985 

22  52  24.7 

14.10 

16  16.47 

8.94 

7  22.36 

1.128 

17  13  36.80 

11 

We 

17  10  38.28 

11.001 

-22  67  49.6 

-12.97 

16  16.69 

8.94 

+  6  55.08 

-1.145 

17  17  33.36 

12 

Th 

17  15   2.49 

11.016 

23   2  47.2 

11.83 

16 16.70 

8.94 

6  27.42 

1.160 

17  21  29.92 

13 

Fr 

17  19  27.05 

11.030 

23   7  17.4 

10.60 

16 16.81 

8.94 

6  59.42 

1.173 

17  25  26.48 

14 

Sa 

17  23  51.92 

11.042 

23  11  20.1 

9.54 

16  16.92 

8.94 

6  31.11 

1.186 

17  29  23.03 

15 

Su 

17  28  17.09 

11.054 

23 14  66.1 

8.38 

16  17.02 

8.94 

6   2.51 

1.197 

17  33  19.59 

16 

Mo 

17  32  42.51 

11.064 

-2318   2.3 

-  7.22 

16 17.11 

8.94 

+  4  33.64 

-1.206 

17  37  16.15 

17 

Tu 

17  37   8.16 

11.073 

23  20  41.6 

6.06 

16  17.20 

8.94 

4    4.65 

1.216 

17  41  12.71 

18 

We 

17  41  34.02 

11.081 

23  22  52.8 

4.88 

16  17.28 

8.94 

3  35.25 

1.225 

17  45    9.27 

19 

Th 

17  46   0.05 

11.088 

23  24  36.0 

3.71 

16  17.35 

8.94 

3   5.77 

1.231 

17  49    5.82 

20 

Ft 

17  50  26.24 

11.094 

23  25  61.1 

2.54 

16  17.42 

8.95 

2  36.14 

1.237 

17  53    2.38 

21 

Sa 

17  54  52.54 

11.098 

-23  26  37.9 

-  1.36 

16  17.48 

8.96 

+  2    6.40 

-1.241 

17  66  58.94 

22 

Su 

17  59  18.93 

11.101 

23  26  66.4 

-0.18 

16  17.64 

8.95 

1  36.57 

1.344 

18    0  55.50 

23 

Mo 

18   3  45.37 

11.102 

23  26  46.6 

-1-  1.00 

16  17.59 

8.96 

1    6.68 

1.246 

18    4  52.06 

24 

Tu 

18   811.84 

11.102 

23  26   8.6 

2.18 

16  17.63 

8.96 

0  36.78 

1.246 

18    8  48.61 

25 

We 

18  12  38.29 

11.101 

23  25   2.2 

3.35 

16  17.67 

8.96 

+  0   6.88 

1.245 

18  12  45.17 

26 

Th 

1817   4.69 

11.099 

-23  23  27.6 

+  4.53 

16  17.71 

8.95 

-  0  22.97 

-1.242 

18  16  41.73 

27 

Fr 

18  21  31.02 

11.004 

23  21 24.7 

5.71 

16  17.74 

8.95 

0  52.73 

1.238 

18  20  38.29 

28 

Sa 

18  25  57.22 

11.089 

23  18  53.6 

6.88 

16  17.76 

8.95 

1  22.38 

1.232 

18  24  34.85 

29 

Su 

18  30  23.27 

11.082 

23  15  54.4 

8.05 

16  17.78 

8.95 

1  51.87 

lJi25 

18  28  31.40 

30 

Mo 

18  34  49.14 

11.073 

23  12  27.2 

9.21 

1617.80 

8.95 

2  21.18 

1.217 

18  32  27.96 

31 

Tu 

18  39  14.78 

11.063 

-23    8  32.1 

+10.38 

16  17.81 

8.95 

-  2  50.27 

-1.206 

18  36  24.52 

32 

We 

18  43  40.17 

11.052 

-23    4    9.2 

+11.53 

16  17.82 

8.95 

-  3  19.09 

-1.195 

18  40  21.08 

SUX,  1918. 
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Dftte. 


fov.  16 
17 
18 
19 
20 

21 

23 
24 
25 

26 
27 
28 
29 
30 


S 


l>^ 


bee. 


1 
2 
3 
4 
5 

6 

7 
8 
9 

le 
11 

12 
13 
14 
15 

16 
17 
18 
19 
20 


320 
321 
322 
323 
324 

325 
326 
327 
328 
329 

330 
331 
332 
333 
334 

335 
336 
337 
338 
339 

340 
341 
342 
343 
344 

345 
346 
347 
348 
349 

350 
351 
352 
353 
354 


21  355 


22 
23 
24 
25 

26 
27 
28 
29 
30 


356 
357 
358 
359 

360 
361 
362 
363 
364 


Trae 
Longitiide. 


It 


233  20  6.0 

234  20  34.6 

235  21  4.8 

236  21  36.4 

237  22  9.7 

238  22  44.6 

239  23  21.2 

240  23  59.4 

241  24  39.3 

242  25  20.9 

243  26  4.1 

244  26  48.9 

245  27  35.2 

246  28  23.0 

247  29  12.1 

248  30  2.7 

249  30  54.5 

250  31  47.5 

251  32  41.7 

252  33  36.8 

253  34  32.9 

254  35  29.9 

255  36  27.6 

256  37  26.0 

257  38  25.0 

258  39  24.6 

259  40  24.7 

260  41  25.3 

261  42  26.4 

262  43  28.0 

263  44  30.1 

264  45  32.7 

265  46  36.0 

266  47  39.9 

267  48  44.4 

268  49  49.7 

269  50  55.6 

270  52  2.3 
27153  9.6 

272  54  17.5 

273  55  26.0 

274  56  35.1 

275  57  44.6 

276  58  54.6 
278  0  4.9 


31   365   279    115.6 
3213661280   2  26.4 

72599^—1918 2 


Var. 

Lati- 
tude. 

It 

n 

151.16 

+0.31 

151.22 

0.20 

151.29 

+0.07 

151^ 

-0.07 

151.42 

0.21 

151.49 

-0.34 

151.56 

0.46 

151.63 

0.56 

151.70 

0.63 

151.77 

0.68 

151.83 

-0.70 

151.90 

0.69 

151.96 

0.64 

152.09 

0.57 

152.08 

0.48 

152.13 

-0.38 

152.18 

0.26 

152.23 

-0.13 

152.28 

0.00 

152.32 

+0.13 

152.36 

+0.25 

152.39 

0.35 

152.42 

0.43 

152.45 

0.48 

152.47 

0.50 

152.49 

+0.49 

152.51 

0.44 

152.54 

0.38 

152.56 

0.26 

152.58 

+0.13 

152.60 

-0.01 

152.62 

0.15 

152.65 

0.29 

152.67 

0.42 

152.70 

0.52 

152.73 

-0.60 

152.76 

0.65 

152.79 

0.68 

152.82 

0.68 

152.84 

0.64 

152.87 

-0.58 

152.89 

0.51 

152.91 

0.41 

152.92 

0.29 

152.94 

0.17 

152.95 

-0.04 

1:12.95 

+0.09 

Lof^arithm  of 

tho  Radius 

Vector  of  the 

Earth. 


9.995  0604 
9.994  9658 
9.994  8734 
9.994  7831 
9.994  6950 

9.994  6092 
9.994  5254 
9.994  4435 
9.994  3636 
9.994  2855 

9.994  2091 
9.994  1343 
9.994  0610 
9.993  9892 
9.993  9190 

9.993  8501 
9.993  7825 
9.993  7164 
9.993  6515 
9.993  5881 

9.993  5260 
9.993  4654 
9.993  4064 
9.993  3491 
9.993  2936 

9.993  2400 
9.993  1886 
9.993  1395 
9.993  0928 
9.993  0488 

9.993  0074 
9.992  9689 
9.992  9331 
9.992  9002 
9.992  8701 

9.992  8426 
9.992  8178 
9.992  7955 
9.992  7756 
9.992  7580 

9.992  7426 
9.992  7293 
9.992  7180 
9.992  7088 
9.992  7013 

9.992  6057 
9.092  6018 


Var. 

por 

Hour. 


-39.9 
89.0 
38.1 
87.2 
36.2 

-35.3 
34.5 
33.7 
32.9 
82.2 

-31.5 
30.9 
30.2 
29.6 
29.0 

-28.4 
27.9 
27.3 
28.7 
26.1 

-25.6 
24.9 
24.2 
33.5 
22.7 

-21.9 
20.9 
20.0 
18.9 
17.8 

-16.6 
15.5 
14.3 
13.1 
12.0 

-10.9 
9.8 
8.8 
7.8 
6.9 

-  6.0 
5.1 
4.3 
3.5 
2.7 

-  2.0 

-  1.3 


Prec. 

in 
Long. 


II 


43.93 
44.07 
44.21 
44.35 
44.48 

44.62 
44.76 
44.90 
45.03 
45.17 

45.31 
45.45 
45.58 
45.72 

45.86 

16.00 
46.13 
46.27 
46.41 
46.55 

46.68 
46.82 
46.96 
47.10 
47.23 

47.37 
47.51 
47.65 
47.78 
47.92 

48.06 
48.20 
48.33 
48.47 
48.61 

48.75 
48.89 
49.02 
49.16 
49.30 

49.44 
49.57 
49.71 
49.85 
49.99 


Nut. 

in 

LoD^ 


II 


+15.36 
15.37 
15.38 
15.39 
15.41 

+15.43 
15.45 
15.47 
15.49 
15.51 

+16.53 
15.56 
15.59 
15.61 
15.64 

+15.67 
15.70 
15.74 
15.77 
15.80 

+15.84 
15.88 
15.91 
15.95 
15.99 

+16.03 
16.07 
16.11 
16.15 
16.19 

+16.24 
16.28 
16.32 
16.36 
16.41 

+16.45 
16.49 
16  54 
16.58 
16.63 

+16.67 
16.71 
16.75 
16.79 
16.84 


50.12   +16.88 
50.26  1  +  16.92 


Aber- 
ration. 


20.70 
20.70 
20.71 
20.71 
20.72 

20.72 
20.72 
20.73 
20.73 
20.74 

20.74 
20.74 
20.75 
20.75 
20.75 

20.76 
20.76 
20.76 
20.77 
20.77 

20.77 
20.77 
20.78 
20.78 
20.78 

20.79 
20.79 
20.79 
20.79 
20.79 

20.80 
20.80 
20.80 
20.80 
20.80 

20.80 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 

20.81 

20.81 
20.81 


True 
Obliq- 
uity. 


23*26' 


11 


56.82 
56.79 
56.76 
56.73 
56.70 

56.68 
56.65 
56.62 
56.59 
56.57 

56.54 
56.51 
56.48 
56.46 
56.44 

56.42 
56.40 
56.38 
56.35 
56.33 

56.31 
56.29 
56.27 
56.25 
56.23 

56.22 
56.20 
56.18 
56.17 
56.15 

56.14 
56.12 
56.11 
56.10 
56.09 

56.07 
56.06 
56.05 
56.05 
56.04 

56.03 
56.03 
56.02 
66.01 
56.01 

56.00 
56.00 


Mean  Time 

of  Sidereal 

Noon. 


h  ra 
8  19 
8  15 
8  11 
8  7 
8    3 


7 
7 

7 
7 

7 

7 
7 
7 
7 
7 


59 
56 
52 

44 

40 
36 
32 
28 
24 


8 

38.49 
42.58 
46.67 
50.76 

54.85 

58.94 

3.03 

7.11 

11.20 

15.29 

19.38 
23.47 
27.56 
31.65 
35.74 


7  20  39.a3 
7  16  43.92 
7  12  48.00 
7  8  52.09 
7    4  56.18 

7  1  0.27 
6  57  4.36 
6  53  8.45 
6  49  12.53 
6  45  16.62 

6  41  20.71 
6  37  24.80 
6  33  28.89 
6  29  32.97 
6  25  37.06 

6  21  41.15 
6  17  45.24 
6  13  49.33 
6  9  53.41 
6    5  57.50 

6    2    1.59 

5  58    5.68 

6  54  9.77 
5  50  13.85 
5  46  17.94 

5  42  22.03 
5  38  26.12 
5  34  30.21 
5  30  34.29 
5  26  38.38 

5  22  42.47 
5  18  46.56 
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SUN,  1918. 


GREENWICH  MEAN  TIME. 


Bate. 

X 

Trae  Equinox. 

Reduc. 
to 

Mean 
Eq'xol 

1018.0. 

Y 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  ol 

1018.0. 

z 

True  Equinox. 

Rec 

t 

M€ 

Eq' 
101 
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+0.1756146 

+0.1842114 

-831 

-0.887  5389 

-0.8860710 

-183 

-0.3849935-0.3843570 

_ 
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0.192  7942 

0.201 3623 
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0.8845343 

0.882  9290 

148 

0.3836906    0.36299441 
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0.209  9149 

0.218  4516 
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0.881 2551 
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0.3822683 

0.381 5124 

4 

0.226  9717 

0.2354746 
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0.877  7016 

0.875  8224 
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0.3799116 
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0.243  9596 

0.252  4259 

852 
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+0.260  8728 

+0.269  2998 

-856 

-0.869  776] 
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-0.3772886 

-0.3763553  -1 

7 

0.277  7062 

0.2860913 
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0.8654060 

0.863 1195 

227 

0.3753926 

0.374  4005 
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0.2944544 

0.302  7948 
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0.860  7656 

0.8583444 

243 

0.373  3792 

0.372  3287 
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0.311 1119 

0.319  4050 
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0.855  8562 

0.853  3010 

260 
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10 

0.327  6733 

0.335  9162 

869 

0.850  6791 

0.847  9907 

277 

0.3690026 

0.367  8361 
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+0.344 1331 

+0.352  3232 

-871 

-0.8452360 

-0.842  4151 

-294 

-0.3666409 

-0.3654169 

— 1 

12 

0.3604858 

0.368  6202 

873 

0.839  5283 

0.836  5757 

311 

0.364  1643 

0.362  8832 

13 

0.376  7258 

0.384  8018 

874 

0.833  5576 

0.8304744 

328 

0.361 5737 

0.3602360 

14 

0.392  8477 

0.400  8627 
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0.827  3265 

0.824 1139 
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0.3588702 

0.357  4764 

15 

0.408  8462 

0.416  7976 
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0.820  8870 

0.817  4961 
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16 

+0.424  7161 

+0.432  6011 

-876 

-0.814  0915 

-O.810  6234 
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-0.353  1285 

-0.3516240  -1 

17 

0.4404521 

0.4482684 

876 

0.8070922 

0.8034984 

398 

0.3500922 

0.348  5332     1 

18 

0.4560495 

0.463  7948 

875 

0.799  8422 

0.796 1239 

416 

0.346  9473 

0.345  3345     1 
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434 
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0.7806370 

452 
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-0.7726303 

-470 
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22 
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0.7683873 
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23 
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0.759  9239 
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0.553  7376 
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0.568 1521 

856 
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-852 
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31 
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-822 
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0.657  3868 
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0.2780048 
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6 

+O.7081329 

+0.7142364 
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-0.629  6075 

-0.623  8911 

-739 

-0.273 1088 
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6 
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0.726  2781 
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0.612  3132     756 

0.2681279 

0.2656061     3 

7 
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0.606  4527 
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0.2605007     3 

8 

0.743  9202 

0.7496868 
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0.594  5907 

0.588  5902 
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0.257  9175 

0.2553143 
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9 

0.7553955 

0.7610459 

739 

0.5825440    0.5764526     807 

0.252  6013 

0.2500487 
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0.777  6421 
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0.804  0939 
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0.532  5891 

0.526 1546i    872 
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14 
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-0.211 1240 
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0.1934409 

415 

20 
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0.4390327 
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0.1874270 

421 
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-991 
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22 

0.882 1564 

0.8861560 
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0.4039640 
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0.1783004 

0.1762309 
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23 

0.8900882 

0.893  9527 
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0.396  8565 

0.389  7190 

1019 

0.172 1481 

0.1690523 

439 

24 

0.897  7494 

0.901 4779     522  | 

0.882  5520 

0.3763561 

1032 

0.165  9437 

0.162  8226 
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25 

0.905 1379 

0.908  7292 
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0.3681318 

0.360  8795 

1045 

0.159  6890 

0.156  5433 
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26 

+0.912  2517 

+0.9157050 

-487 

-0.3535999 

-0.3462934 

-1057 

-0.1533857 

-0.1602164 

-456 

27 

0.9190889 

0.9224032 

469 

0.3389607 
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1069 

0.147  0356 

0.143  8437 
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28 
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0.928  8221 

450 

0.324  2186 

0.316  8102 
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0.1406409 

0.137  4273 
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0.9319262 

0.934  9598 

431 

0.3093776 

0.301 9214 

1093 

0.134  2031 

0.1309687 
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2 

0.937  9228 

0.940  8150     412 

0.294  4422 

0.2869405 

1104 

0.127  7242 

0.124  4700 

476 

3 

+0.943  6361 

+0.9463858  -392 

-0.2794168 

-0.271 8716 

-1115 

-0.121 2062 

-0.117  9330 

-481 

4 

0.9490640 

0.951 6704     372 

0.264  3055 

0.2567191 

1126 

0.114  6507 

0.1113596 

486 

5 

0.954  2048 

0.956  6671     352 

0.249 1130 

0.241 4876 

1136 

0.1080600 

0.104  7520 

491 

6 

0.9590570 

0.961 3744     332 

0.233  8436 

0.226 1816 

1146 

0.101 4359 

0.098 1119 

495 

7 

0.963  6191 

0.9657909     311 

0.2185020 

0.2108055    1156 

0.094  7804 

0.091 4415 

500 

8 

+0.967  8896 

+0.9699150  -290 

-0.2030926 

-0.1953640-1165 

-0.0880956 

-0.084  7428 

-504 

9 

0.971 8669 

0.973  7452     269 

0.187  6203 

0.1798621    1174 

0.081 3835 

0.0780179 

508 

10 

0.9755496 

0.9772801 

247 

0.172  0899 

0.164  3045 

1183 

0.074  6463 

0.0712690 

512 

11 

0.978  9364 

0.9805185;    226 

0.156  5064 

0.148  6963 

1191 

0.067  8862 

0.064  4982 

616 

12 

0.982  0262 

0.9834596!    204 

0.140  8748 

0.1330425 

1199 

0.061 1054 

0.057  7080 

519 

13 

+0.984  8184 

+0.986 1025  -182 

-0.1252002 

-0.1173485 

-1207 

-0.054  3062 

-0.0609003 

-523 

14 

0.9873120 

0.9884467     160 

0.1094880 

0.101 6194 

1214 

0.047  4907 

0.044  0776 

526 

15 

0.989  5068 

0.9904923     138 

0.093  7433 

0.0858603 

1221 

0.040  6613 

0.037  2421 

529 

16 

0.9914030 

0.9922389 

115 

0.077  9711 

0.0700764 

1227 

0.033  8202 

0.0303960 

532 

17 

0.9930000 

0.993  6863 

92 

0.0621767 

0.054  2727 

1233 

0.026  9696 

0.023  5414 

535 

18 

+0.994  2979 

+0.994  8349  -  69 

-0.046  3650 

-0.0384542 

-1239 

-0.0201116 

-0.0166805 

-537 

19 

0.9952973 

0.995  6850       46 

0.030  5409 

0.022  6257 

1244 

0.013  2482 

0.009  8151 

540 

20 

0.995  9982 

0.996  2370 

-22 

-0.014  7091 

-0.006  7918 

1249 

-0.006  3814 

-0.002  9474 

542 

21 

0.9964014 

0.9964914!+-    2 

+0.001 1257 

+O.009  0428 

1254 

+O.0004866 

+0.003  9205 

544 

22 

0.996  5070 

0.996  4485j      26 

0.016  9588 

0.024  8733!  1258 

1 

0.007  3540 

0.010  7868 

546 

23 

+0.9963158 

+0.996 1089 

+-  50 

+0.032  7856 

+0.0406953-1262 

1 

+0.014  2188 

+O.017  6497 

-548 

24 

0.9958280 

0.9954731 

74 

0.0486017 

0.056  5043'   1265 

0.021 0791 

0.024  5069 

550 

25 

0.9950443 

0.994  5416 

98 

0.064  4026 

0.0722959'   1268 

0.027  9328 

0.031 3567 

551 

26 

0.9939652 

0.993  3162 

122 

0.080 1838 

0.08806561   1271 

0.034  7782 

0.038 1971 

552 

27 

0.992  5916 

0.991 7946 

146 

0.095  9409 

0.103  8090    1273 

0.041 6132 

0.0450263 

553 

28 

+0.9909241 

+0.989  9803 

+-171 

■»0.1116695 

+0.119  5217-1275 

+0.048  4360 

+O.051 8422 

-554 

29 

0.9889632 

0.987  8730 

195 

0.1273652 

0.1351993    1277 

0.0552446 

0.058  6431 

555 

30 

0.986  7098 

0.9854737 

220 

0.1430236 

0.150  8375 

1278 

0.062  0373 

0.0654270 

555 

31 

0.984 1648 

0.982  7830 

245 

0.1586404 

0.1664319 

1279 

0.0688119 

0.072 1919 

556 

Apr.  1 

0.981 3286 

0.979  8017 

270 

0.174  2113 

0.181 9782 

1280 

0.075  5667 

0.078  9360 

556 

2 

+0.978  2025 

+0.976  5309 

+295 

+0.189  7319 

+0.1974719-1280 

+0.082  2997 

+O.0856574 

-556 

3 

+0.974  7871 

+0.972  9712 

+320 

+0.205 1977 

+0.212  9087 

-12801 

+0.0890090 

+0.092  3542 

-555 
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Date. 


Apr.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

U 
12 
13 
14 
15 


May 


16  +0.004  6210+0.9000965+  652 


17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 


X 

True  Equinox. 


Noon.       I     Jlidnight, 


Reduc 
to 

Mean 
Kq'z  ol 

1018.0. 


Noon. 


+0.981  3286  +0.979  8017  +  270 
0.9782025    0.976  53091     295 


0.974  7871  0.972  9712 
0.9710833  0.9691235 
0.9670920:  0.964  9889 


+0.962 
0.958 
0.953 
0.948 
0.942 


8144 
2515 
4049 
2755 
8650 


+0. 
0. 
0. 
0. 
0 


320 
345 
371 


+0.937  1758+0. 
20951  0 


0.931 
0.924 
0.918 
0.911 


9683; 
4549 
6715 


0 
0 
0 


960  5685  +  396 
955  8636!  421 
950  8754|  446 
945  6053,  472 

9400551   497 

I 

9342272+  523 
928 123i;  548 
,921 7455!  574 
9150968J  600 
9081795!     626 


0.897  3063 
0.889  7298 


0.893  5506,  677 

0.885  8'143'  703 

0.881 8943|  0.877  88O2I  728 

0.873  80221  0.869  6(;08;  754 


+0.865  4564:+0.861 1894+  779 
0.856  8600|  0.8524686  804 
0.8180155.  0.843  5012  830 
0.838  926o!  0.834  2900  855 
0.829  5938;  0.824  8377      880 

+0.8200221+0.8151472+  905 
0.810  2135I  0.8052213  931 
0.8001709,  0.795  O028i     956 

981 
1006 


0.789  8973|  0.784  6747 
0.7793954'  0.774  0597 


J+0.768 
0.757 
0.746 

0.7351625:  0.729 
0.723  5630    0.717 


6679+0.76:^ 
7179:  0.752 
5486!  0.740 


+0.711 
0.699 
0.687 
0.675 
0.662 

+0.649 
0.636 
0.623 
0.610 
0.596 


2205  +1031 
1605  1056 
8824:  1081 
3892    1106 

6843'   1130 

t 


Y 

Truo  Equinox. 


Noon. 


lOdnigM. 


Reduc 

to 

Mean 

Eq'z  ol 

1918.0. 


Noon. 


+0.1742113+0.1819782 
0.189  7319^  0.1974719 
0.2051977  0.212  9087 
0.2206043,  0.2282840 
0.2359472:  0.243  5934 

+0.251 2219i+0 .258  8322 
0.2664238;  0.273  9060 
0.2815483    0.2890800 


0.296  5004 


0.3040790 


0.31154.53.  0.3189886 


1+0.3264084+0.333  8041 
0.3411751-  0.348  5208 
0.355  &106  0.3631340 
0.3704005:  0.377  6394 
0.384  8503    0.3920325 


hlO.399 1857 +0.406  3094 
0.413  4030^  0.420  4661 1 
0.4274981  0.434  4986 
0.441  4670j  0.44840291 

0.4553060    0.46217571 

I  I 

kO.469  0116 +0.475  8131, 
0.482  5798;  0.4893114 
0.49600741  0.5026673 
0.5092906,  0.5158769, 
0.522  4259i  0.528  037l! 

410o'+0.541  8.143' 
2396^  0.554  5054! 


+0.535 
0.548 

0.560  91 12|  0.5671868 
0.573  4216|  0.579  6152 
0.585  7673    0.5918774 


+0.597  9451+0.603  9690, 
0.609  9514,  0.6158892 
0.6217829  0.627  6321 
0.6334364;  0.0391952 
0.644  9082    0.6505749! 


7534 +O.70r)7700,+1 155 
7371    0.603 


5175 
0981 
4834 


0.681 
0.668 
0.656 


6773+0.643 
6837  0.6;^0 
5071  0.616 
1518  0.(K)3 
6222    0.589  79;i3i   1368 


6525 
3325| 
8149, 
1040: 

2037 
1180 
8515 
4085 


1J79 
1203 
1227 
1251 

+1275 
1299 
1322 
1345 


+0.582  9224  +0.5760101  +1301  +0.758  1450+0.762  6916 
17 1+0.569  0569 +0.5<;2  0(;:12 +1413  +0.767 1833'+0. 771  C200 


kO.656 
0.667 
0.678 
0.688 
0.699 

k0.709 
0.719 
0.729 
0.739 
0.748 


1948+0.661  7675 
2927.  0.672  7699 
1987  0.683  5787 
9002  O.6f)4  1000 
4208,  0.704  6010 

7302+0.714  8082 
8345.  0.724  8088 
7307,  0.734  5099 
4161  0.744  1791 
8884'  0.753  5438 


-1280 
1280 
1280 
1280 
1279 

-1278 
1276 
1274 
1271 
1268 

-1265 
1262 
1258 
1254 
1249 

-1244 
1239 
1233 
1227 
1220 

-12  J  3 
1206 
1198 
1190 
1182 

-1173 
1164 
1155 
1145 
1135 

-1124 
1113 
1101 
1089 
1077 

-10(>4 
lOol 
1037 
1023 
1009 

-  904 
079 
964 
948 
932 

-  916 

-  809 


z 

True  Equinox. 


Noon. 


+0.075  5667 
0.082  2097 
0.089  0090 
0.095  6027 
0.102  3486 

+0.108  9748 
0.115  5693 
0.1221301 
0.128  6549 
0.1351418 


ho 

0 
0 
0 
0 

ko 
0 
0 
0 
0 


Rodiic. 

to 

Mean 

Eq'xof 

1918.0. 


Midnight. 

+0.07893601 
0.0850574' 
0.092  3542 
0.0990242 
0.1056655 

+0.112  2761 
0.118  8541 
0.1253971 
0.1319032 
0.1383704 


,1415888+0.144  7967 
147  9937  0.1511797 
154  3545  0.1575178 
1606694,  0.163  8091 
1700518 


'I 


166  9366'  0. 
1731543+0 


1793206|  0 

1854340;  0 

1914926'  0 

1974950  0 


1762440 
1823840 
1884702 
194  5009 
2004747 


4398  +0.206  3900 
3251:  0.2122450 


+0.203 
0.209 

0.215 1495|  0.2180384 
0.22091141  0.223  7685 
0.226  (i094|  0.2294339 

+0.232  2418+0.2350331 
0.237  8074J  0.240  5646 
0.243  3045  0.2460268 
0.248  7315'  0.2514184 
0.254  0873"  0.256  7381 

3704+0.2619841 
5790    0.2671549 


kO.259 
0.264 

0.269  7116i  0.272  2490; 
0.274 
0.279 


7668:  0.277  2640; 
7430    0.282  20111 


+0.284 
0.289 
0.294 
0.298 
0.303 

+0.307 
0.312 
0.316 
0.320 
0.324 


6388+0.2870560 
4526  0.2918283 
1829j  0.2965163 
8282  0.3011185 
387i;  0.3056337 


8582 
2403 
5321 
7325 
8405 


+0.3100605 
0.314  3976 
0.318  6438 
0.322  7981 
0.326  8595 


+0.328  8550 +0.330  8269| 
+0.332  7750  +O.Z?A  tJ093 


Noon. 

-556 

5.*36 
555 
555 
554 

-553 
552 
551 
550 
M8 

-546 
544 
542 
540 

5:57 

-.>34 

5:n 

528 
524 
520 

-516 
512 
507 
503 

408 

-403 
488 
483 
477 
471 

-465 
459 
453 
446 
439 

32 
425 
418 
410 
402 

-304 
386 
377 
369 
360 

-351 
-.342 


STTN",  1918. 


21 


GREENWICH  MEAX  TIME. 


X 

Rednc. 

to 
Mean 

Y 

Redue. 

to 
Ifean 

z 

Reduc. 

to 
Mean 

Data. 

Tme  E<iiiliioz. 

Eq'xol 
1018.0. 

TraeEqaliioz. 

Eq'x  ol 
1018.0. 

True  Equinox. 

Eq'x  of 
1918.0. 

JvOOR. 

JiidfU$ia. 

Jroon. 

JToon. 

lildnifia. 

IfOOH. 

^OOfl. 

Midnight. 

irOOfl. 

Uyl7 

40.5690569 

+0.562  0632 

+1413 

+0.767 183:5'+0.771 6200 

-899 

+0.332  7750 

40.334  6993 

-342 

18 

0.5550297 

0.5479569 

1436 

0.7760014 

0.7803271 

882 

0.3:i6  5996 

0.:W84758 

333 

19 

0.5408453 

0.533  6955 

1458 

0.7845970 

0.7888109 

864 

0.3403278 

0.342 1555 

324 

20 

0.526  5080 

0.5192832 

1480 

0.792  9685 

0.7970694 

846 

0.3439589 

0.345  7377 

314 

21 

0.5120217 

0.504  7241 

1502 

0.801 1 134 

0.805 1003 

827 

0.3474919 

0.3492213 

304 

22 

+0.4973909 

•+O.4900225 

+1623 

+0.8090298,40.8129016 

-80S 

+0.350  9259 

40.352  6055 

-294 

23 

0.482  6194 

0.475 1824 

1544 

0.8167157 

0.8204719 

781) 

0.354  2(i01 

0.3558897 

284 

24 

0.4677118 

0.4602083 

1565 

0.8241700 

0.827  8095 

769 

0.357  4940 

0.3590729 

274 

25 

0.4526722 

0.445 1040 

1586 

0.831 3904 

0.8349124 

749 

0.3606264 

0.302  1544 

263 

26 

0.437  6043 

0.429  8737 

1606 

0.8383753 

0.841 7789 

728 

0.363  6568 

0.3651,335 

253 

27 

+0.422  2127 

40.414  5217 

+1626 

+0.8451230 

40.848  4075 

-707 

+0.366  5844 

40.3680094 

-242 

28 

0.4068011 

0.3990515 

1646 

0.851  6320 

0.854  7963 

686 

0.3694084 

0.3707812 

231 

29 

0.391 2735 

0.3834676 

1666 

0.8579002 

0.860  9436 

604 

0.3721278 

0.3734481 

220 

30 

0.375  6342 

0.367  7740 

1685 

0.863  9262 

0.866  8478 

642 

0.374  7420 

0.376  0095 

209 

31 

0.3598874 

0.351  9749 

1704 

0.869  7082 

0.872  5072 

619 

0.377  25a'> 

0.3784648 

198 

Fane  1 

+0.344  0370 

40.3360744 

+1723 

+0.875  2446  40.877  9201 

-596 

+0.379  6522 

40.380  8128 

-187 

2 

0.3280875 

0.3200770 

1741 

0.880  5335 

0.8830846 

573 

0.381  9464 

0.383  0529 

175 

3 

0.3120434 

0.303  9871 

1759 

0.885  573 1 

0.887  9989 

549 

0.384 1322 

0.385 1843 

163 

4 

0.2959089 

0.287  8094 

1776 

0.8903617 

0.892  6614 

525 

0.3862091 

0.387  2065 

151 

5 

0.279  6890 

0.271 5483 

1793 

0.894  8978 

0.8970706 

500 

0.3881763 

0.3891185 

139 

6 

+0.2633881 

•+O.2552090 

+1809 

+0.899 1796 

40.901 2248 

-475 

+0.3900330 

40.3909198 

-127 

7 

0.2470116 

0.238  7964 

1825 

0.903  2061 

0.905 1230 

450 

0.391  7788 

0.3926099 

115 

8 

0.2305640 

0.2223152 

1841 

0.9069755 

0.908  7635 

424 

0.393  4130 

0.394 1881 

102 

9 

0.2140507 

0.205  7710 

1856 

0.9104869 

0.912 1454 

398 

0.394  9352 

0.3956542 

90 

10 

0.1974767 

0.189 1685 

1871 

0.913  7391 

0.9152679 

371 

0.396  3451 

0.3970079 

77 

11 

+0.1808471 

•+0.1725180 

+1886 

+0.916  7317 

40.918 1303 

-344 

+0.397  6424 

40.398  2488 

-  64 

12 

0.164 1670 

0.1558096 

1900 

0.9194636 

0.920  7317 

317 

0.398  8269 

0.3993767 

51 

13 

0.1474415 

0.1390633 

1913 

0.921 9346 

0.9230721 

290 

0.399  8981 

0.4003913 

38 

14 

0.1306755 

0.1222788 

1926 

0.924 1442 

0.9251509 

262 

0.4008561 

0.401  2926 

25 

15 

0.1138739 

0.1054613 

1939 

0.9260921 

0.9269679 

234 

0.401  7008 

0.402  0806 

-  12 

16 

+0.0970416 

40.088  6154 

+1951 

+0.927  7781 

40.928  5228 

-205 

+O.402  4320 

40.402  7550 

+    1 

17 

0.0801833 

0.071  7459 

1963 

0.929  2020 

0.929  8158 

176 

0.403  0497 

0.403  3160 

14 

18 

0.0633039 

0.054  8578 

1974 

0.9303640 

0.930  8467 

147 

0.403  553S    0.403  7633 

28 

19 

0.0464081 

0.037  9555 

1985 

0.9312638 

0.931 6153 

117 

0.403  9444    0.4040971 

41 

20 

0.0295005 

0.021 0437 

1995 

0.931 9013 

0.932 1220 

87 

0.404  2214 

0.4043174 

55 

21 

+O.012  5857 

40.004 1271 

+2004 

+0.932  27r2 

40.932  3070 

-  57 

+0.404  3860  +0.404  4242 

+  68 

22 

-0.0043317 

-O.012  7900 

2013 

0.932  3914 

0.932  3503 

-27 

0.4044351    0.4044177 

82 

23 

0.021 2473 

0.029  7030 

2021 

0.9322439    0.9320723 

+     4 

0.4043719    0.404  2978 

96 

24 

0.0381565 

0.046  6074 

2029 

0.9318354    0.9315332 

35 

0.4041953    0.4040646 

110 

25 

0.0550552 

0.0634992 

2036 

0.931 1658 

0.930  7331 

66 

0.403  9055    0.403  7181 

124 

26 

-0.071 9388 

-0.0803736+2043 

+0.9302351 

+0.929  0720 

+  98 

+0.403  5024+0.403  2584 

+138 

27 

0.0888029 

0.0972263    2049 

0.9290438 

0.9283505 

130 

0.402  9861    0.402  6856 

152 

28 

0.1056433 

0.11405321  2054 

0.9275920,  0.926  7685 

162 

0.402  3568 

0.401  9997 

166 

29 

0.1224554 

0.1308494 

2059 

0.9258799    0.924  9262 

194 

0.401 6143 

0.401 2007 

180 

30 

0.1392347 

0.147  6106 

2063 

0.9239074    0.922  8236 

227 

0.400  7588    0.4002887 

194 

hly  1  ^.1559766 

-0.164  3319 

+2066 

+0.9216748+0.9204612 

+259 

40.399  7903  40.399  2638 

+208 

2 

-0.172  67611 

^.1810086 

L|.2069 

+0.9191829 

40.91783961 

+292 

+0.398  7090 

40.398 1260 

+222 

22 


SUN",  1918. 

GREENWICH  MEAN  TIME. 


Date. 


July 


1 
2 
3 
4 
5 

6l-0 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Aug.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
IG 


X 

True  Equinox. 


Noon, 


M.1559765r-0 
0.1726761 
0.1893288 
0.205  9294 
0.2224731 

.238  9549 
0.255  3697 
0.271 7125 
0.287  9783 
0.304 1620 


-0.3202590 
0.3362645 
0.352 1740 
0.367  9827 
0.383  6863 

-0.399  2803 
0.414  7605 
0.430 1226 
0.4453622 
0.4604755 

-0.4754586 
0.4903072 
0.5050180 
0.519  5868 
0.534  0100 

-0.548  2839 
0.5624045 
0.5763679 
0.590 1701 
0.603  8071 

-0.617  2746 
0.630  5686 
0.643  6847 
0.656  6190 
0.669  3672 

1-0.681 9253 
0.694  2894 
0.7064553 
0.7184196 


Midnight 


Reduo. 

to 

Mean 

Eq'x  of 

1018.0. 


.1643319 
0.1810086 
0.197  6359 
0.214  2087 
0.230  7221 


M).247 1710 
0.2635504 
0.279  8553 
0.2960807 
0.312  2216 


-0.3282735 
0.344  2316 
0.3600912 
0.375  8479 
0.391 4973 


-0.407 
0.422 
0.437 
0.452 
0.467 

-0.482 
0.497 
0.512 
0.526 
0.541 


0349 
4566 
7580 
9349 
9835 

8999 
6801 
3204 
8168 
1659 


-0.555  3636 
0.5694061 
0.5832894 
0.597  0095 
0.610  5623 

-0.623  9436 
0.637 1491 
0.650 1749 
0.663  0166 
0.6756703 

-0.688 1319 
0.7003973 
0.7124629 
0.724  3249 


0.7301784    0.7359797 


-0.741  7284'-0.747 
0.7530601'  0.758 
0.764 1881J  0.769 
0.7750915  0.7S0 
0.785  7730    0.791 


4240 
0542 
6673 
4602 
0296 


Xoon. 


+2066 
2069 
2071 
2073 
2074 

+2074 
2073 
2072 
2070 
2067 

+2064 
2060 
2055 
2050 
2044 

+2037 
2029 
2021 
2012 
2002 

+1991 
1980 
1968 
1955 
1942 

+1928 
1913 
1897 
1881 
1864 

+1846 
1827 
1808 
1788 
1767 

+1746 
1724 
1701 
1677 
1653 

+1028 
1603 
1577 
1550 
1523 


I 

-0.796  2290|-0.801 3727j+1495 
-0.806  4585-0.811 4806+1466 


Y 

True  Equinox. 


Noon, 


-10.921 6748 
0.919 1829 
0.916  4314 
0.9134206 
0.910 1516 

h0.9066250 
0.902  8414 
0.808  8022 
0.894  5082 
0.889  9610 

lfO.885 1621 
0.880 1131 
0.874  8157 
0.869  2715 
0.863  4823 

+0.857  4500 
0.851 1767 
0.844  6641 
0,837  9142 
0.830  9295 

+0.823  7118 
0.8162630 
0.8085853 
0.8006811 
0.792  5521 

hO.  784  2000 
0.775  6270 
0.766  8347 
0.757  8260 
0.748  6024 

+0.739 1661 
0.729  5193 
0.719  6647 
0.7096049 
0.6993423 

+0.688  8802 
0.6782212 
0.6673686 
0.656  3258 
0.6450961 

+0.633  6826 
0.022  0889 
0.6103186 
0.5983751 
0.5862020 

+0.573  9829 
+0.561 5414 


MI4ni$1U. 

+0.9204612 
0.917  8396 
0.914  9583 
0.9118183 
0.9084205 

40.904  7652 
0.9008537 
0.896  6870 
0.892  2662 
0.887  5929 

+0.882  6688 
0.877  4954 
0.8720743 
0.866  4074 
0.8604964 

+0.854  3434 
0.847  9502 
0.841 3186 
0.8344511 
0.8273496 

+0.8200162 
0.812  4526 
0.804  6614 
0.7966446 
0.7884038 

+0.7799410 
0.771 2581 
0.7623573 
0.753  2409 
0.743  9107 

+0.734  3688 
0.724  6178 
0.714  6603 
0.7044987 
0.694 1360 

+0.683  5751 
0.672  8189 
0.661  8708 
0.650  7341 
0.6394121 

+0.027  9081 
0.6162256 
0.6043683 
0.592  3395 
0.5801430 


Redoo.! 

to    I 
Mean  I 

Eq'xol 
1018.0 


Noon. 


+  259 
292 
325 
358 
391 

+  425 
459 
493 
527 
561 

595 
629 
663 
697 
731 

765 
799 
834 
869 
903 

+  937 

971 

1005 

1039 

1073 

+1106 
1139 
1172 
1205 
1238 

+1271 
1303 
1336 
1368 
1400 

+1431 
1462 
1493 
1523 
1553 

+1583 
1612 
1641 
1009 
1697 

+0.567  7822+1725 
+0.555  20091+1753 


z 

True  Equinox. 


Noon. 


+0.399  79031+0 
0.398  7090 
0.397  5149 
0.396  2084 
0.394  7897 


+0.393  2592 
0.391 6174 
0.389  8646 
0.3880014 
0.386  0285 

+0.383  9465 
0.381  7562 
0.379  4583 
0.377  0534 
0.374  5425 

+0.371 9263 
0.369  2057 
0.3663813 
0.3634542 
0.360  4251 

+0.357  2951 
0.354  0648 
0.350  7352 
0.347  3073 
0.343  7817 

+O.340 1591 
0.336  4406 
0.332  6269 
0.328  7190 
0.324  7177 

+0.320  6240 
0.316  4390 
0.312 1638 


MUnlght. 


Reduc. 

to 

Mein 

Eq'x  of 

1018.0. 


.399  2638 
0.398 1260 
0.396  8757 
0.395  5131 
0.394  0384 


Noon. 


+0.392  4522 
0.390  7548 
0.388  9468 
0.387  0286 
0.3850011 

+0.382  8648 
0.380  6207 
0.3782692 
0.375  8111 
0.373  2475 

+0.370  5790 
0.367  8064 
0.364  9306 
0.361 9523 
0.358  8727 

+0.355  6924 
0.352  4124 
0.3490335 
0.3455567 
0.341 9825 

+0.338  3118 
0.334  5456 
0.330  6847 
0.326  7300 
0.322  6823 

+0.318  5428 
0.314  31261 
0.309  9927 


0.307  799o    0.3055843 
0.3033473    0.3010887 

kO.298  8087  +0.296  5073 
0.2941847!  0.2918412 
0.2894769'  0.2870920 
0.284  6867'  0.2822611 
0.279  8155    0.277  3500 

♦0.274  8648  +0.272  3001 
0.269  8361!  0.2672930 
0.264  7309|  0.2621501 
0.2595507,  0.2569330 
0.2542971    0.2516432 

+0.248  9715+0.2462822 
+0.243  5754  +0.240  8515 


+208 
222 
236 
250 
264 

+279 
294 
308 
322 
336 

+351 
365 
379 
393 
407 

+421 
435 
449 
463 

477 

+491 
504 
518 
531 
545 

+558 
572 
585 
598 
611 

+624 
637 
650 
662 
675 

+687 
699 
711 
723 
734 

+746 
757 
768 
779 
790 

+801 
+812 


STJN,  1918. 
GREENWICH  MEAN  TIME. 
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SUK.  1918. 


GREENWICH  MEAN  TIME. 


Date. 

X 

True  Equinox. 

Redac. 
to 

Mean 
Eo'xo: 

1018.0. 

Y 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  ol 

1918.0. 

z 

True  Equinox. 

Reduo. 

to 

Moan 

Eq'x  of 

1918.0. 

Noo%. 

MUnigU. 

Noon, 

Nooh, 

^HWfv^yfUs 

Woo%, 

Noon. 

Midnight. 

Noon, 

Oct.  1 

-0.9923825 

-0.9910839 

-342 

-0.119  8507 

-0.1276467 

+2387 

-0.051 9899 

-0.0553716 

+1027 

2 

0.989  7119 

0.9882664 

387 

0.1354335 

0.143  2103 

2385 

0.058  7493 

0.062 1226 

1024 

3 

0.9867475 

0.985 1553 

432 

0.1509767 

0.158  7320 

2382 

0.0654913 

0.0688553 

1021 

4 

0.983  4900 

0.981 7515 

477 

0.1664757 

0.174  2070 

2379 

0.0722141 

0.075  5675 

1018 

5 

0.979  9400 

0.9780556 

522 

0.181 9253 

0.189  6301 

2375 

0.0789153 

0.082  2571 

1015 

6 

-0.976  0984 

-0.9740685 

-568 

-0.197  3207 

-0.204  9965 

+2371 

-0.085  5928 

-0.0889220 

+1012 

7 

0.971 9662 

0.969  7916 

614 

0.212  6570 

0.2203016 

2365 

0.092  2446 

0.0955602 

1008 

8 

0.967  5449 

0.965  2261 

659 

0.2279296 

0.235  5404 

2359 

0.098  8686 

0.102 1696 

1004 

9 

0.962  8353 

0.9603728 

704 

0.243 1334 

0.250  7081 

2352 

0.1054629 

0.108  7481 

999 

10 
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17 
17 
17 
17 
17 
17 
17 


m      9 

5  20.71 

7  36.19 

9  51.78 

12    7.49 

14  23.30 

16  39.20 

18  55.21 

21  11.31 

23  27.50 

25  43.79 

28    0.15 

30  16.59 

32  33.11 


8 
2.2571 

2.2589 

2.2608 

2.2627 

2.2643 

2.2660 

2.2676 

2.2601 

2.2707 

2.2721 

2.2733 

2.2747 

2.2750 


It 


-22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

-22 


26  56.7 
26  58.8 
26  53.8 
26  41.7 
26  22.6 
25  56.3 
25  22.9 
24  42.4 
23  54.7 
22  59.8 
21  57.8 
20  48.6 
19  32.2 


-0.003 
+0.024 
0.143 
0.260 
0.378 
0.408 
0.616 
0.735 
0.855 
0.074 
1.003 
1.213 
+1.333 


Hour. 


Kight 
Ascension. 


Var. 

per 

Mln. 


Declination. 


Var. 
per 
Min. 


DECEMBER  31. 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


17  32 
17  34 
17  37 
17  39 
17  41 
17  43 
17  46 
17  48 
17  50 
17  53 
17  55 
17  57 
17  59 


t 
33.11 

s 
2.2760 

49.70 

2.2771 

6.36 

2.2782 

23.06 

2.2702 

39.86 

2.2802 

56.70 

2.2811 

13.59 

2.2810 

30.53 

2.2827 

47.51 

2.2834 

4.54 

2.2841 

21.60 

2.2847 

38.70 

2.2868 

55.83 

2.2857 

II 


-22  19  32.2 
22  18  8.6 
22  16  37.8 
22  14  59.7 
22  13  14.5 
22  11  22.0 
22  9  22.3 
22  7  15.3 
22  5  1.1 
22  2  39.7 
22  0  11.0 
21  57  35.1 
-21  54  52.0 


II 

41.333 
1.453 
1.574 
1.604 
1.814 
1.035 
2.056 
2.177 
2.207 
2.418 
2.538 
2.658 

■f2.770 


PHASES  OF  THE  MOON. 


d    h      m 

d    h      m 

d    h      m 

d    h      m 

C  LMt  Quarter 

Jan. 

4  23  49.6 

Apr. 

4    1  33.1 

June    30  20  42.9 

Sept. 

26  16  38.6 

§  New  Moon 

12  10  35.8 

10  16  34.8 

July      7  20  22.1 

Oct. 

4  15    5.2 

)  Flnt  Quarter 

19    2  37.9 

17  16    7.7 

15  18  24.7 

12  17    0.0 

OFoUMoon 

26  15  14.2 

25  20    5.4 

23    8  34.8 

19    9  34.8 

C  Lait  Quieter 

Feb. 

3  19  52.0 

May 

3  10  26.2 

30    1  13.9 

26    5  35.4 

•  New  Moon 

10  22    4.6 

10    1    0.9 

Aug.      6    8  29.6 

Nov. 

3    9    1.6 

1  Fint  Quarter 

17  12  56.9 

17    8  14.8 

14  11  16.4 

11    4  46.2 

0  Fidllfoon 

25    9  34.6 

25  10  32.4 

21  17    2.3 

17  19  33.0 

C  litft  Quarter 

Mar. 

5  12  43.6 

June 

1  16  20.0 

28    7  27.1 

24  22  25.3 

t  New  Moon 

12    7  52.4 

8  10    2.7 

Sept.     4  22  43.7 

Dec. 

3    3  19.3 

)  FiTBtQuarter 

19    1  30.4 

16    1  11.7 

13    3    2.3 

10  14  31.4 

0  Fun  Moon 

27    3  32.8 

23  22  38.3 

20    1    0.9 

17    7  17.5 

C  Lact  Quarter 

Apr. 

4    1  33.1 

30  20  42.9 

26  16  38.6 

24  18  30.6 

•  New  Moon 

10  16  34.3 

July 

7  20  22.1 

Oct.       4  15    5.2 

APOGEE. 

PERIGEE. 

d      iL 

d 

h 

d      h 

d      h 

Imiiaiy                2  23.4 

July 

14  15.3 

January 

14  17.0 

July 

26  14.4 

Jumary              30  17.8 

Augufit 

11 

9.1 

Februar 

y          11  23.3 

AugUeit 

23    9.8 

February            27    2.9 

September 

7  23.7 

March 

12  10.8 

September 

20  16.9 

Vnch                 26    3.2 

October 

5 

6.4 

April 

9  21.8 

October 

19    4.3 

April                   22  11.1 

November 

1 

8.1 

May 

8    4.0 

November 

16  15.5 

Iby                     20    2.5 

November 

28  19.2 

June 

4  19.5 

December 

14  20.4 

hae                    16 

20.6 

December 

26  13.9 

June 

30  11.5 

118  MOON,  1918. 
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MOON,  1918.  H9 

GREENWICH  MEAN  TIME. 


120  MOON,  1918. 

GREENWICH  MEAN  TIME. 


MOON,  1918.  121 

GREENWICH  MEAN  TIMB. 


122  MOON,  1918. 

GREENWICH  MEAN  TIME. 


MOON,  1918.  128 

GREENWICH  MEAN  TIME. 
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MOON,  1918. 


GREENWICH  MEAN  TIME. 


0. 1£.  T. 

Loqgitud«. 

Latitude. 

Semi- 

HorisantBl 
Panllaz. 

V«r. 
Hour. 

Age. 

Tnuisit,                i   iJJ- 
Iteidtei  of  Oteenwldi.      ^^^ 

1 

1 

•     t      If 

•         t          tr 

/            H 

/      tt 

// 

d 

h    m 

m 

May    17.0 

141  55  38.4 

-4  30  15.5 

14  59.6 

54  55.60 

-1.283 

7.0 

May  17 

U 

6   4.4 

1.11 

17.5 

147  59   0.8 

4  45  33.6 

14  55.7 

54  41.44 

1X)78 

7.5 

17 

L 

18  25.5 

1.74 

18.0 

153  59  47.9 

4  57  36.1 

14  52.5 

54  29.76 

0.868 

8.0 

18 

U 

6  46.2 

1.72 

18.5 

159  58  34.5 

5   6  20.2 

14  50.0 

54  20.63 

0.M5 

8.5 

18 

L 

19   6.7 

1.70 

19.0. 

165  55  55.0 

5  11 44.0 

14  48.2 

5414.04 

0.444 

9.0 

19 

U 

7  27.1 

1.60 

19.5 

171  52  22.6 

-5  13  46.4 

14  47.1 

54   9.96 

-O.S88 

9.5 

19 

L 

1947.4 

1.60 

20.0 

177  48  28.8 

512  27.0 

14  46.7 

54   8.29 

-0.011 

10.0 

20 

U 

8    7.8 

1.71 

20.5 

183  44  43.9 

5    7  46.9 

14  46.8 

54   8.94 

+0.148 

10.5 

20 

L 

20  28.5 

1.74 

21.0 

189  41  35.7 

4  59  47.7 

14  47.6 

54  11.78 

0.824 

11.0 

21 

U 

8  49.5 

i.n 

21.5 

195  39  30.0 

4  48  32.3 

14  49.0 

54  16.67 

0.468 

11.5 

21 

L 

2110.9 

1.80 

22.0 

201  38  50.1 

>4  34   4.9 

14  50.8 

54  28.44 

40.«38 

12.0 

22 

U 

9  82.8 

1.81 

22.5 

207  39  56.8 

4  16  31.2 

14  53.1 

54  31.98 

0.778 

12.5 

22 

L 

2155.8 

1.01 

23.0 

213  43   8.6 

3  55  58.8 

14  55.8 

54  41.93 

0.890 

13.0 

23 

U 

1018.6 

1.07 

23.5 

219  48  41.4 

3  32  37.1 

14  58.9 

54  53.23 

o.goi 

18.5 

23 

L 

22  42.5 

2.0ft 

24.0 

225  56  48.9 

3   6  37.8 

15   2.3 

55   5.65 

1j076 

14.0 

24 

U 

11    7.1 

tjoa 

24.5 

232    7  42.1 

-2  38  14.6 

15   5.9 

55  18.98 

•fi.ia 

14.5 

24 

L 

23  82.4 

2.M 

25.0 

238  21  30.3 

2    7  43.9 

15   9.8 

55  33.02 

1.105 

15.0 

25 

U 

1158.4 

2.1» 

25.5 

244  38  20.8 

1  35  24.3 

15  13.7 

55  47.61 

1.284 

15.5 

•     •     • 

26.0 

250  58  19.0 

1    136.8 

15  17.8 

56   2.57 

1.257 

16.0 

26 

L 

0  24.9 

2.2i 

26.5 

257  21  29.1 

-0  26  44.6 

15  21.9 

56  17.73 

1.268 

16.5 

26 

U 

12  51.8 

2.2B 

27.0 

263  47  54.3 

+0   8  46.8 

15  26.1 

56  82.97 

+1.270 

17.0 

27 

L 

119.0 

2.27 

27.5 

270  17  36.8 

0  44  30.6 

15  30.2 

56  48.17 

1.268 

17.5 

27 

U 

13  46.3 

2.27 

28.0 

276  50  37.7 

1 19  58.2 

15  34.4 

57    3.25 

1.240 

18.0 

28 

L 

2  18.5 

2.2t 

28.5 

283  26  58.1 

154  40.2 

15  38.4 

57  18.13 

1.281 

18.5 

28 

U 

14  40.6 

SJI 

29.0 

290   6  38.6 

2  28  6.8 

15  42.4 

57  32.78 

1.200 

19.0 

29 

L 

8    7.4 

tJI 

29.5 

296  49  39.0 

+2  59  47.9 

15  46.8 

57  47.12 

•1-1.180 

19.5 

29 

U 

15  33.8 

2.U 

30.0 

303  35  58.9 

3  29  13.8 

15  50.1 

58    1.10 

1.150 

20.0 

30 

L 

8  69.8 

tXk 

30.5 

310  25  36.7 

355  56.1 

15  53.8 

58  14.71 

1.116 

20.5 

30 

U 

16  25.5 

2.12 

31.0 

317  18  80.0 

4  19  27.4 

15  57.4 

58  27.87 

1.076 

21.0 

31 

L 

4  60.8 

2.10 

31.5 

324  14  34.8 

4  89  22.7 

16   0.9 

58  40.51 

xsm 

21.5 

31 

U 

17  16.9 

2.68 

Tone     1.0 

331  13  45.0 

+4  55  19.2 

16   4.1 

58  52.53 

40.072 

22.0 

June    1 

L 

5  40.7 

2.07 

1.5 

338  15  52.3 

5   6  57.8 

16    7.2 

59   3.78 

0.003 

22.5 

1 

U 

18    6.6 

2.07 

2.0 

345  20  45.2 

514    1.1 

16  10.0 

59  14.14 

0.820 

23.9 

2 

L 

6  30.4 

2.08 

2.5 

352  28   8.8 

5  16  18.9 

16  12.5 

59  23.40 

0.710 

23.5 

2 

U 

18  55.5 

2.10 

8.0 

359  37  44.7 

5  13  43.7 

16  14.7 

59  31.33 

0.600 

24.0 

3 

L 

7  20.8 

2.18 

8.5 

6  49  10.2 

+5   613.7 

16  16.4 

59  37.72 

+0.461 

24.5 

8 

U 

19  46.6 

2.17 

4.0 

14    158.6 

4  53  52.8 

16  17.7 

59  42.32 

0.802 

25.0 

4 

L 

8  12.9 

2.22 

4.5 

21 15  39.7 

4  36  50.8 

16  18.4 

59  44.89 

+0.128 

25.5 

4 

U 

20  39.9 

2.27 

5.0 

28  29  39.6 

4  15  23.6 

16  18.5 

59  45.19 

-O.075 

26.0 

5 

L 

9    7.5 

2.88 

6.5 

35  43  22.0 

3  49  52.5 

16  17.9 

59  43.04 

0.284 

26.5 

5 

U 

2135.8 

2.88 

6.0 

42  56   8.5 

+3  20  44.7 

16  16.6 

59  38.33 

-0.508 

27.0 

6 

L 

10   4.7 

8.48 

6.5 

50   7  20.1 

2  48  31.7 

16  14.6 

59  30.95 

0.727 

27.5 

6 

U 

22  34.1 

2.46 

7.0 

57  16  18.2 

2  13  48.9 

16  11.9 

59  20.91 

0.045 

28.0 

7 

L 

11   8.8 

2.48 

7.5 

64  22  25.6 

1  37  14.2 

16   8.4 

59   8.30 

1.153 

28.5 

7 

U 

23  38.6 

2.48 

8.0 

7125   8.1 

0  59  26.8 

16   4.4 

58  53.31 

1.843 

29.0 

.  .  • 

8.5 

78  23  55.1 

+0  21    6.1 

15  59.7 

58  36.16 

-1.510 

0.1 

8 

• 

L 

12    8.3 

2.47 

9.0 

85  18  20.3 

-0  17  10.0 

15  54.5 

58  17.18 

-1.648 

0.6 

9 

U 

0  32.7 

2.42 

MOON,  1918.  12S 

GREENWICH  MEAN  TIME. 


126  MOON,  1918. 

GREENWICH  MEAN  TDIE. 


MOON,  1918.  127 

QKEENWICH  MEAN  TME. 


128  MOON,  1918. 

GREENWICH  MEAN  TIME. 


MOON,  1918.  129 

GREENWICH  MEAN  TIME. 


180  MOON,  1918. 

GREENWICH  MEAN  TIUE. 


MOON,  1918.  181 

MEAN  TDIE. 


132  MOON,  1918. 

GREENWICH  MEAN  TIME. 


MOON,  1918.  183 

GHEENWICH  MEAN  TIME. 
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MERCURY,  1918. 


GREENWICH  MEAN  TIME. 


Dmte. 

ApDarent 

RlKht 
Aaceniilon. 

Var.per 
Hour. 

• 

Apparent 
Decflnatton. 

Var.per 
Hoar. 

Losarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 
diani- 

eter. 

Hor. 

Paral- 

lax. 

Transit, 

of 
Qren- 

Nwm, 

Nwm. 

Noon, 

IfOOUm 

JVoon. 

Noon. 

Noon. 

Noon, 

wiofa. 

h    m      8 

8 

•     /      // 

// 

// 

p0 

h     m 

Jan.       1 

19    2  53.67 

-13.«76 

-20  28  44.2 

+32.65 

9.833  9126 

-313a  4 

4.90 

12.90 

0  21.4 

2 

18  57  16.17 

14.366 

20  20  21.6 

19.34 

9.829  7746 

1331.4 

4.94 

13.02 

0  11.9 

3 

18  51  27.74 

14.591 

20  13  21.5 

15.76 

9.827  5886 

-  400.0 

4.97 

13.09 

(  0     t.s 

1«8    M.t 

4 

18  45  39.54 

14.340 

20    7  46.1 

13.18 

9.827  3712 

+  313.6 

4.97 

13.09 

23  43.1 

5 

18  40    2.44 

13.676 

20    3  37.6 

S.63 

9.829  0600 

1064.6 

4.96 

13.04 

23  33.9 

6 

18  34  46.16 

-13.636 

-20    0  57.6 

+  4.81 

9.832  6230 

+1788.8 

4.91 

12.94 

23  25.2 

7 

18  29  58.79 

1L379 

19  59  46.9 

+  1.08 

9.837  5749 

3406.3 

4.86 

12.79 

23  17.1 

8 

18  25  46.46 

9.730 

20    0    5.1 

-168 

9.843  9959 

303a3 

4.78 

12.60 

23    9.6 

9 

18  22  13.31 

&037 

20    1  49.5 

6.00 

9.851  5511 

3351.6 

4.70 

12.39 

23    2.8 

10 

18  19  21.63 

6.276 

20    4  55.5 

9.36 

9.860  0067 

3670.6 

4.61 

12.15 

22  66.7 

11 

18  17  12.15 

-  4.519 

-20    9  16.6 

-1234 

9.869  1432 

+303a8 

4.52 

11.89 

22  61.3 

12 

18  15  44.36 

2.807 

20  14  44.7 

14.04 

9.878  7621 

4063.6 

4.42 

11.63 

22  46.6 

13 

18  14  56.82 

-  1.160 

20  21  10.3 

17.13 

9.888  6912 

418a  6 

4.32 

11.37 

22  42.5 

14 

18  14  47.48 

+  a  374 

20  28  23.1 

1&88 

9.898  7851 

4233.7 

4.22 

11.11 

22  38J 

15 

18  15  13.94 

1.813 

20  36  12.9 

3a  10 

9.908  9244 

422a  3 

4.12 

10.86 

22  36.0 

16 

18  16  13.58 

+  3.130 

-20  44  29.0 

-3L08 

9.919  0136 

+4182.2 

4.02 

10.60 

22  33.5 

17 

18  17  43.75 

4.357 

20  53    1.4 

21.66 

9.928  9770 

4116.8 

3.93 

10.36 

22  31.5 

18 

18  19  41.88 

5.460 

21    1  40.4 

31.64 

9.938  7577 

403a  8 

3.84 

10.13 

22  29.9 

19 

18  22    5.48 

6.481 

21  10  17.0 

21.36 

9.948  3128 

3030.7 

3.76 

9.91 

22  28.7 

20 

18  24  52.23 

7.400 

21  18  43.0 

2a  76 

9.957  6118 

3818.0 

3.68 

9.70 

22  27.9 

21 

18  27  59.98 

-1-  8.333 

-21  26  50.5 

-10.84 

9.966  6335 

+3600.3 

3.61 

9.50 

22  27.4 

22 

18  31  26.77 

8.087 

21  34  32.9 

1&66 

9.975  3646 

3576.2 

3.54 

9.31 

22  27.2 

23 

18  35  10.80 

0.671 

21  41  43.9 

17.32 

9.983  7976 

3451.3 

3.47 

9.13 

22  27J8 

24 

18  39  10.46 

lasoo 

21  48  17.8 

16.67 

9.991  9300 

333,5.6 

3.40 

8.96 

22  27  Ji 

25 

18  43  24.27 

lassi 

21  64    9.7 

13.73 

9.999  7622 

3201.3 

3.34 

8.80 

22  27.9 

26 

18  47  50.91 

+1L361 

-21  69  15.1 

-1L70 

0.007  2976 

+3078. 6 

3.28 

8.66 

22  28.6 

27 

18  52  29.20 

11.833 

22    3  30.1 

0.63 

0.014  5416 

2958.6 

3.23 

8.51 

22  29.5 

28 

18  57  18.06 

12242 

22    6  51.1 

7.21 

0.021  6011 

2841.6 

3.18 

8.38 

22  30.5 

29 

19    2  16.53 

12.624 

22    9  15.0 

4.77 

0.028  1832 

2737.6 

3.13 

8.25 

22  31.7 

30 

19    7  23.74 

1Z971 

22  10  39.0 

-2.23 

0.034  5965 

3617.4 

3.08 

8.13 

22  33.0 

31 

19  12  38.91 

+ia288 

-22  11    0.6 

+  a43 

0.040  7496 

+25ia  7 

3.04 

8.01 

22  34.4 

Feb.      1 

19  18    1.33 

ia676 

22  10  17.7 

3.16 

0.046  6508 

2407.6 

3.00 

7.90 

22  36.0 

2 

19  23  30^7 

ia840 

22    8  28.2 

&07 

0.052  3091 

2308.1 

2.96 

7.80 

22  37.6 

3 

19  29    5.46 

14.0S1 

22    5  30.4 

&86 

0.057  7327 

2212.1 

2.92 

7.70 

22  39.3 

4 

19  34  46.07 

14.300 

22    1  22.9 

11.70 

0.062  9300 

2110.6 

2.89 

7.61 

22  41.1 

5 

19  40  31.72 

+14.501 

-21  56    4.2 

+14.78 

0.067  9092 

+3030.3 

2.86 

7.52 

22  43.0 

6 

19  46  22.00 

14.686 

21  49  33.0 

17.83 

0.072  6778 

1044.0 

2.83 

7.44 

22  45.0 

7 

19  52  16.51 

14.864 

21  41  48.4 

3a  00 

0.077  2427 

186a6 

2.80 

7.36 

22  47.0 

8 

19  58  14.90 

15.000 

21  32  49.4 

34.03 

0.081  6111 

178a  1 

2.77 

7.29 

22  49.1 

9 

20    4  16.84 

15.151 

21  22  35.1 

27.17 

0.086  7893 

1702.2 

2.74 

7.22 

22  51.3 

10 

20  10  22.05 

+15.281 

-21  11    4.8 

+3a36 

0.089  7835 

+1626.6 

2.72 

7.16 

22  53.5 

11 

20  16  30.27 

15.402 

20  58  17.8 

33.56 

0.093  5990 

1553.3 

2.69 

7.09 

22  55.7 

12 

20  22  41.25 

15.513 

20  44  13.6 

36.70 

0.097  2412 

1482.1 

2.67 

7.03 

22  58.0 

13 

20  28  54.78 

15.614 

20  28  51.5 

4a  06 

0.100  7148 

1412.8 

2.65 

6.97 

23    0.3 

14 

20  35  10.67 

15.700 

20  12  11.3 

43.31 

0.104  0241 

1345.2 

2.63 

6.92 

23    2.7 

15 

20  41  28.74 

+15.706 

-19  54  12.5 

+46^60 

0.107  1728 

+1270.1 

2.61 

6.87 

23    6.1 

26 1 

20  47  48.86  . 

+15.  .iTfi 

-19  34  54.6 
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20  47  48.85 
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+  40.00 

0.110  1646 

+1214.2 

2.59 

6.83 

23    7.5 

17 

20  54  10.86 

1&055 

19  14  17.4 

53.20 

0.113  0020 

116a5 

2.57 

6.79 

23    9.9 

18 

21    0  34.66 

1&037 

18  52  20.7 

56l52 

0.115  6878 

1087.7 

2.56 

6.74 

23  12.4 

19 

21    7    0.15 

1&096 

18  29    4.1 

50.86 

0.118  2235 

1025.6 

2.54 

6.70 

23  14.9 

20 

21  13  27.25 

i&iea 

18    4  27.5 

63.10 

0.120  6108 

068.0 

2.52 

6.66 

23  17.5 

21 

21  19  65.90 

-I-1&225 

-17  38  30.7 

+  66.54 

0.122  8504 

+  002.4 

2.51 

6.63 

23  20.0 

22 

21  26  26.04 

16.286 

17  11  13.5 

00.80 

0.124  9425 

841.0 

2.50 

6.60 

23  22.6 

23 

21  32  57.62 

1&846 

16  42  35.8 

73.25 

0.126  8868 

770.2 

2.49 

6.57 

23  25.2 

24 

21  39  30.63 

1&406 

16  12  37.6 

76.60 

0.128  6824 

717.0 

2.48 

6.54 

23  27.9 

25 

21  46    5.05 

1&463 

15  41  18.9 

70.05 

0.130  3277 

654.0 

2.47 

6.52 

23  30.5 

26 

21  52  40.87 

•I-1&523 

-15    8  39.6 

+  83.31 

0.131  8205 

+  580.8 

2.47 

6.50 

23  33.2 

27 

21  59  18.11 

1&581 

14  34  39.8 

86.67 

0.133  1575 

524.2 

2.46 

6.48 

23  35.9 

28 

22    5  56.78 

1&641 

13  59  19.6 

oaoi 

0.134  3355 

457.0 

2.45 

6.46 

23  38.7 

IT.        1 

22  12  36.90 

1&702 

13  22  39.3 

08.35 

0.135  3494 

387.6 

2.45 

6.44 

23  41.4 

2 

22  19  18.51 

I&765 

12  44  39.1 

06.67 

0.136  1943 

315.0 

2.44 

6.43 

23  44.2 

3 

22  26    1.65 

+I&880 

-12    5  19.4 

+  00.07 

0.136  8636 

+  241.4 

2.44 

6.42 

23  47.0 

4 

22  32  46.36 

16.806 

11  24  40.5 

103.26 

0.137  3504 

163.6 

2.43 

6.41 

23  49.8 

5 

22  39  32.68 

1&964 

10  42  43.2 

106.51 

0.137  6458 

+    81.0 

2.43 

6.41 

23  62.7 

6 

22  46  20.67 

17.035 

9  59  28.3 

100.73 

0.137  7404 

-     3.8 

2.43 

6.41 

23  66.6 

7 

22  53  10.36 

17.107 

9  14  56.5 

112.01 

0.137  6237 

04.2 

2.43 

6.41 

23  68.5 

8 

23    0    1.81 

+17.181 

-  8  29    9.3 

+116.02 

0.137  2840 

•  180LO 

2.43 

6.41- 

9 

23    6  55.03 

17.255 

7  42    8.0 

110.06 

0.136  7074 

20L4 

2.44 

6.42 

0    1.5 

10 

23  18  50.04 

17.820 

6  58  54.3 

122.05 

0.135  8800 

300.4 

2.45 

6.44 

0    4.4 

11 

23  20  46.84 

17.404 

6    4  30.6 

124.01 

0.134  7849 

614.4 

2.45 

6.45 

0    7.5 

12 

23  27  45.40 

17.476 

5  13  59.4 

127.67 

0.133  4051 

686.8 

2.46 

6.47 

0  10.5 

13 

23  34  45.66 

+17.545 

-  4  22  23.8 

+13a27 

0.131  7217 

-  767.5 

2.47 

6.50 

0  13.6 

14 

23  41  47.51 

17.609 

3  29  47.6 

132.71 

0.129  7140 

006.0 

2.48 

6.53 

0  16.7 

15 

23  48  50.81 

17.665 

2  36  15.2 

134.05 

0.127  3611 

1055.5 

2.49 

6.56 

0  19.8 

16 

23  55  55.34 

17.  ni 

1  41  51.8 

136.06 

0.124  6398 

1213.8 

2.50 

6.60 

0  22.9 

17 

0    3    0.83 

17.744 

-  0  46  43.4 

138.60 

0.121  5268 

1383.0 

2.52 

6.65 

0  26.1 

18 

0  10    6.92 

+17.760 

+  0    9    2.9 
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0.117  9979 

-156a  4 

2.54 

6.71 

0  29.2 

19 

0  17  13.15 

17.756 

1    5  19.2 

14L18 

0.114  0291 

1748.6 

2.57 

6.77 

0  32.4 

20 

0  24  18.99 

17.726 

2    1  56.4 

141.85 

0.109  5970 

1046.4 

2.60 

6.84 

0  35.6 

21 

0  31  23.76 

17.666 

2  58  44.4 

142.07 

0.104  6788 

2153.4 

2.63 

6.92 

0  38.7 

22 

0  38  26.69 

17.572 

3  55  31.9 

14L80 

0.099  2541 

2368.4 

2.66 

7.00 

0  41.8 

23 

0  45  26.88 

+17.437 

+  4  52    6.6 

+141.00 

0.093  3051 

-35oai 
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7.09 
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24 
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5  48  15.4 
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7.20 
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25 

0  59  14.90 
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6  43  44.5 

137.60 
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2.78 

7.32 
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26 

1    6    0.37 
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7  38  19.5 
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2.83 

7.45 
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27 

1  12  38.44 

16.413 
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2.88 

7.59 
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28 

1  19    7.74 
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+  9  23  48.7 

+128.10 

0.055  3623 
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2.94 

7.75 
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29 

1  25  26.87 
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10  14  14.1 
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1    1.2 

30 

1  31  34.39 
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11    2  48.3 
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3.07 
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31 

1  37  28.92 

14.482 
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3.15 

8.28 
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1  43    9.06 

13.854 

12  33  33.1 
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4584.8 

3.23 
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3 
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+13.174 
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+101.33 
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Apr.       1 

1  43    9.06 

•f  18. 854 

+12  33  33.1 

+107.63 

0.015  5321 

-4584.8 

3.23 

8.49 

I     1 

2 

1  48  33.50 

13.174 

13  15  21.4 

10L33 

0.004  4465 

470a4 

3  31 

8  71 

1    1 

3 

1  53  41.00 

1Z443 

13  54  34.1 

94.67 

9.992  9844 

4848.2 

3.40 

8.94 

1     1 

4 

1  58  30.38 

ll.(MV5 

14  31    3.0 

87.69 

9.981  1903 

4976.9 

3.49 

9.19 

1  1( 

5 

2    3    0.56 

ia844 

15    4  41.0 

8a  44 

9.969  1116 

5085.2 

3.59 

9.45 

1  i: 

6 

2    7  10.56 

+  9.984 

+15  35  22.2 

+  72.96 

9.956  7985 

-^172.1 

3.69 

9.72 

1  1 

7 

2  10  50.49 

9.088 

16    3    1.4 

65.28 

9.944  3036 

5236.5 

3.80 

10.00 

1  1 

8 

2  14  26.58 

8.164 

16  27  34.3 

57.44 

9.931  6816 

5278.0 

3.91 

10.29 

1  i( 

9 

2  17  31.16 

7.314 

16  48  57.4 

4gi46 

9.918  9885 

5205.5 

4.02 

10.60 

1    < 

10 

2  20  12.67 

&343 

17    7    7.6 

4L37 

9.906  2833 

5287.9 

4.14 

10.92 

1   { 

11 

2  22  30.70 

+  &258 

+17  22    2.3 

+  33.17 

9.893  6270 

-^5254.6 

4.27 

11.24 

1    < 

12 

2  24  24.98 

4.»4 

17  33  39.5 

24.92 

9.881  0824 

5194.7 

4.39 

11.67 

1[         d 

13 

2  25  55.37 

&309 

17  41  58.0 

16.61 

9.868  7145 

5107.1 

4.52 

11.91 

1          1 

X        t 

14 

2  27    1.93 

1280 

17  46  56.7 

+    &29 

9.856  5913 

490a8 

4.64 

12.24 

0  5) 

15 

2  27  44.93 

1.306 

17  48  35.9 

-  ao2 

9.844  7822 

4845.1 

4.77 

12.58 

0  5< 

16 

2  28    4.81 

■f  a356 

+17  46  56.5 

-    8.26 

9.833  3589 

-466a2 

4.90 

12.92 

0  5! 

17 

2  28    2.31 

-a558 

17  42    0.5 

1&38 

9.822  3942 

4462.9 

5.03 

13.25 

0  41 

18 

2  27  38.39 

1.427 

17  33  51.8 

24.31 

9.811  9616 

4225.9 

5.15 

13.57 

0  4^ 

19 

2  26  54.27 

2.239 

17  22  35.6 

31.98 

9.802  1338 

395aO 

5.27 

13.88 

0  3i 

20 

2  25  51.46 

2.982 

17    8  19.7 

39.28 

9.792  9816 

3663.0 

5.38 

14.17 

0  3^ 

21 

2  24  31.74 

-a647 

+16  51  13.6 

-46.14 

9.784  5732 

-3339.5 

5.49 

14.45 

0  2J 

22 

2  22  57.10 

4.223 

16  31  29.5 

52.43 

9.776  9718 

299L0 

5.59 

14.71 

0  % 

23 

2  21    9.81 

4.701 

16    9  22.1 

58.07 

9.770  2338 

262a5 

5.67 

14.94 

0  IJ 

24 

2  19  12.29 

6.075 

15  45    8.4 

62L94 

9.764  4079 

2231.8 

5.75 

15.14 

0  w 

25 

2  17    7.10 

&339 

15  19    8.0 

6&95 

9.759  5323 

183S.1 

5.81 

15.31 

0    < 

26 

2  14  56.91 

~&492 

+14  51  42.3 

-7a  03 

9.755  6352 

-1417.5 

5.86 

15.45 

u. 

27 

2  12  44.38 

5.534 

14  23  14.2 

72.14 

9.752  7315 

1001.8 

5.90 

15.55 

23  4) 

28 

2  10  32.17 

6.466 

13  54    7.8 

73.23 

9.750  8255 

587.2 

5.93 

15.62 

23  4: 

29 

2    8  22.82 

&296 

13  24  47.3 

73.80 

9.749  9077 

-  179.0 

5.94 

15.65 

23  3) 

30 

2    6  18.73 

5.030 

12  55  37.2 

72.38 

9.749  9576 

+  21&2 

5.94 

15.66 

23  3( 

May      1 

2    4  22.10 

-  4.676 

+12  27    0.7 

-7a51 

9.750  9429 

+  6oao 

5.92 

15.61 

23  2' 

2 

2    2  34.91 

4.245 

11  59  19.7 

67.77 

9.752  8228 

963.2 

5.89 

15.54 

23  11 

3 

2    0  58.87 

3.747 

11  32  54.1 

64.24 

9.755  5487 

13045 

5.86 

15.45 

23  i: 

4 

1  59  35.47 

3.195 

11    8    2.0 

6a  00 

9.759  0654 

1621.9 

5.81 

15.33 

23    ) 

5 

1  58  25.89 

2.598 

10  44  58.6 

55.19 

9.763  3136 

1914.0 

5.76 

15.18 

23    : 

6 

1  57  31.08 

-  L966 

+10  23  56.8 

-49.89 

9.768  2320 

+218a3 

5.70 

15.01 

22  51 

7 

1  56  51.73 

1.310 

10    5    6.9 

44.21 

9.773  7582     242a  6 

5.63 

14.82 

22  5^ 

8 

1  56  28.34 

-a637 

9  48  36.8 

38.26 

9.779  8307  j   263&5 

5.55 

14.61 

22  5< 

9 

1  56  21.21 

+  a044 

9  34  32.0 

82.12 

9.786  3890  '   2825.8 

5.47 

14.39 

22  4< 

10 

1  56  30.45 

a726 

9  22  55.9 

25.87 

9.793  3759      2992.9 

5.38 

14.16 

22  4: 

11 

1  56  56.06 

+  1.407 

+  9  13  50.3 

-  19.59 

9.800  7376 

43138.3 

5.29 

13.92 

22  4( 

12 

1  57  37.92 

2.080 

9    7  15.3 

13.34 

9.808  4234 

32(».4 

5.20 

13.68 

22  3: 

13 

1  58  35.82 

2.743 

9    3    9.6 

7.16 

9.816  8870 

3360.9 

5.10 

13.43 

22  3^ 

14 

1  59  49.47 

3.393 

9    1  31.0 

-    1.09 

9.824  5856 

3459.7 

5.01 

13.18 

22  3: 

15 

2    1  18.56 

4.029 

9    2  16.3 

+    4.83 

9.832  9812 

3534.2 

4.91 

12.93 

22  21 

16 

2    3    2.75 

+  4.650 

+  95  21.5 

+  ia57 

9.841  5387 

+3594.9 

4.82 
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4.72 
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18 

2    7  14.87 
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9  18  13.6 

31.46 

9.869  0175 
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4.63 

12.17 

22  24.4 

19 

2    9  42.07 

&419 

9  27  50.5 

36.58 

9.867  8859 

3708.3 

4.63 

11.93 

22  23.1 

20 

2  12  22.88 

6.980 

9  39  27.6 

31.47 

9.876  8102 

3737.3 

4.44 

11.69 

22  22.1 

21 

2  15  16.98 

7.536 
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36.14 

9.886  7705 

3738.5 

4.35 

11.45 

22  21.2 

22 

2  18  24.04 
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+10    8  20.4 

+4a57 

9.894  7492 

+3743.7 

4.26 

11.21 

22  20.6 

23 

2  21  43.79 
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10  25  25.0 

44.77 

9.903  7305 

374a  9 

4.17 

10.98 

22  20.2 

24 

2  25  15.98 

fit  097 

10  44    7.7 

48.74 

9.912  7009 

3733.6 

4.08 

10.76 

22  20.0 

25 

2  29    0.39 

9.602 

11    4  22.9 

53.49 

9.921  6475 

3731.1 

4.00 

10.54 

22  20.0 

26 

2  32  56.85 
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11  28    6.1 

56.00 

9.930  5584 
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3.92 

10.33 

22  20.2 

27 

2  37    5.21 

+ia595 

+11  49    8.9 

+59.38 

9.939  4234 

+3683.7 

3.84 

10.12 

22  20.5 

28 

2  41  25.39 

11.065 

12  13  28.8 

63.34 

9.948  2322 

3657.3 

3.76 

9.92 

22  21.1 

29 

2  45  57.29 

1L573 

12  38  59.2 

6&16 

9.966  9752 

3638.0 

3.69 

9.72 

22  21.9 

SO 

2  50  40.91 

13.061 

13    5  34.6 

67.76 

9.966  6433 

3594.7 

3.62 

9.53 

22  22.9 

31 

2  55  36.25 

13.551 

13  33    9.7 

7a  13 

9.974  2270 

3557.7 

3.56 

9.34 

22  24.0 

De     1 

3    0  43.36 

+13.043 

+14    1  38.7 

+73.36 

9.982  7171 

+3516.8 

3.48 

9.16 

22  25.4 

2 

3    6    2.29 

13.537 

14  30  55.9 

74.14 

9.991 1043 

3471.8 

3.41 

8.98 

22  26.9 

3 

3  11  33.16 

14.037 

15    0  55.3 

75.77 

9.999  3781 

3433L4 

3.34 

8.81 

22  28.7 

4 

8  17  16.10 

14.543 

15  31  31.0 

77.16 

0.007  6280 

3366.4 

3.28 

8.66 

22  30.7 

5 

S  23  11.26 

15.055 

16    2  36.6 

7&36 

0.015  5429 

3309.7 

3.22 

8.49 

22  32.8 

6 

8  29  18.81 

-I-1&575 

+16  34    5.4 

+79.09 

0.023  4104 

+3345.7 

3.17 

8.34 

22  35.2 

7 

3  35  38.94 

1&104 

17    5  50.6 

79.63 

0.031  1177 

3175  9 

3.11 

8.19 

22  37.8 

8 

3  42  11.84 

1&639 

17  37  44.7 

79.83 

0.038  6499 

oUVV. " 

3.06 

8.05 

22  40.6 

9 

3  48  57.68 

17.183 

18    9  39.9 

79.71 

0.046  9916 

8017.1 

3.01 

7.92 

22  43.7 

10 

3  55  56.64 

17.733 

18  41  28.0 

79.33 

0.063  1260 

8996.9 

2.96 

7.79 

22  46.9 

11 

4    3    8.86 

■fl&387 

+19  IS    0.1 

+7&37 

0.060  0345 

+2838.9 

2.91 

7.67 

22  60.4 

12 

4  10  34.42 

18.844 

19  44    6.8 

77.11 

0.066  6977 

3733.3 

2.87 

7.65 

22  54.1 

13 

4  18  13.36 

19.401 

20  14  38.0 

75.43 

0.073  0944 

3606.7 

2.82 

7.44 

22  68.0 

14 

4  26    5.63 

19.964 

20  44  23.2 

73.37 

0.079  2023 

3481.6 

2.78 

7.83 

23    2.2 

15 

4  34  11.00 

3a  499 

21  13  11.1 

7a  64 

0.084  9985 

3346.8 

2.75 

7.23 

23    6.6 

16 

4  42  29.46 

+31.039 

+21  40  50.2 

+67.53 

0.090  4590 

+3303.0 

2.72 

7.14 

23  11.1 

17 

4  51    0.32 

31.539 

22    7    8.6 

63.91 

0.095  5601 

3047.3 

2.69 

7.06 

23  15.9 

18 

4  59  43.11 

33.033 

22  31  54.0 

50.78 

0  100  2784 

1883.8 

266 

6.99 

23  20.9 

19 

5    8  37.08 

23.460 

22  54  54.2 

55.16 

0.104  6912 

1709.5 

2.63 

6.92 

23  26.0 

20 

5  17  41.30 

33L875 

23  15  57.6 

5a04 

0.108  4777 

1537.9 

2.60 

6.86 

23  31.3 

21 

5  26  54.68 

+33.331 

+23  34  52.6 

+44.47 

0.111  9198 

+1339.4 

2.58 

6.80 

23  36.8 

22 

5  36  15.92 

33.530 

23  51  28.8 

38.48 

0.114  9025 

1145.4 

2.56 

6.75 

23  42.3 

23 

5  45  43.62 

33.767 

24    5  36.9 

33.14 

0.117  4146 

947.5 

2.54 

6.71 

23  47.9 

24 

5  55  16.23 

33.938 

24  17    9.0 

2&50 

0.119  4489 

747.6 

2.63 

6.68 

23  53.6 

25 

6    4  52.10 

34.040 

24  25  58.9 

1&63 

0.121  0032 

547.8 

2.52 

6.66 

23  59.3 

26 

6  14  29.57 

+34.071 

+24  32    2.0 

+11.63 

0.122  0800 

+  349.9 

2.52 

6.64 

27 

6  24    6.96 

34.033 

24  36  16.0 

+  4.54 

0.122  6857 

+  165.7 

2.51 

6.63 

0    5.0 

28 

6  33  42.62 

33.938 

24  35  40.2 

-3.53 

0.122  8319 

-    32.9 

2.51 

6.63 

0  10.7 

29 

6  43  15.00 

33.760 

24  33  15.7 

9.50 

0.122  5331 

214.9 

2.52 

6.64 

0  16.3 

SO 

6  52  42.65 

33.635 

24  28    5.5 

16.33 

0.121  8067 

388.9 

2.52 

6.65 

0  21.8 

aly     1 

7    2    4.26 

+33.357 

+24  20  13.7 

-23.95 

0.120  6733 

-  554.1 

2.53 

6.67 

0  27,3 

2 

7  11  18.65 

+23.935 

+24    P  46.0  ' 

-39.31 

0.119  1544 

\-71^1 

\1^ 

\    ^.^^ 
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GREENWICH  MEAN  TIME. 


Data. 

Var.per 
Hour. 

Apparant 
Deolmatioii. 

Var.per 
,  Hour. 

Locarithxnof 

Distance 
frun  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Oreen- 

Ifoon, 

Ifoon, 

JTOOA. 

Ifoon, 

JToon, 

Noon. 

Noon. 

Noofn, 

wieh. 

h   m      8 

8 

•       f        ff 

ff 

ff 

ft 

h      m 

«.    16 

11    4  53.19 

+  LMl 

+2    2  16.9 

-37.80 

9.864  4381 

-3154.9 

4.56 

12.02 

1  28.4 

17 

11    5  24.10 

a  910 

1  48  20.7 

31.81 

9.856  9154 

3111.1 

4.64 

12.23 

1  25.0 

18 

11    5  36.68 

-i-ai34 

1  36  53.5 

2&38 

9.849  5199 

804&5 

4.72 

12.44 

1  21.2 

19 

11    5  30.36 

-a6M 

1  28    5.7 

1&53 

9.842  3002 

2964.0 

4.80 

12.65 

1  17.2 

20 

11    5    4.65 

L481 

1  22    7.5 

1L25 

9.835  3126 

2854.6 

4.88 

12.86 

1  12'.8 

21 

11    4  19.20 

-2.308 

+1  19    8.7 

-    3.58 

9.828  6205 

-2717. 1 

4.95 

13.06 

1    8.1 

22 

11    3  13.87 

3.136 

1  19  18.4 

+    4.45 

9.822  2955 

254(12 

5.03 

13.25 

1    3.1 

23 

11    1  48.74 

3.956 

1  22  44.4 

12  n 

9.816  4169 

2344.7 

6.10 

13.43 

0  57.7 

24 

11    0    4.17 

4.754 

1  29  32.9 

21.30 

9.811  0708 

2104.1 

5.16 

13.59 

0  52.0 

25 

10  58    0.88 

5.512 

1  39  47.8 

29.94 

9.806  3491 

1823.8 

5.22 

13.74 

0  46.1 

26 

10  65  40.02 

-6.215 

+1  53  29.7 

+  38.54 

9.802  3493 

-1502.5 

5.26 

13.87 

0  39.8 

27 

10  53    3.14 

6.843 

2  10  36.0 

46.93 

9.799  1698 

114a  2 

5.30 

13.97 

0  33.3 

28 

10  50  12.32 

7.374 

2  30  59.4 

54.94 

9.796  9086 

737.6 

5.33 

14.05 

0  26.5 

29 

10  47  10.11 

7.780 

2  54  28.4 

62.36 

9.795  6595 

-  297.5 

5.35 

14.09 

0  19.5 

30 

10  43  59.57 

8.065 

3  20  46.3 

68.97 

9.795  5078 

+  175.9 

5.36 

14.09 

0  12.5 

31 

10  40  44.23 

-&186 

+3  49  30.9 

+  74.56 

9.796  5263 

+  676.0 

5.33 

14.06 

(0      5.S 

m   SS.1 

)t.      1 

10  37  27.99 

&138 

4  20  15.8 

78.96 

9.798  7680 

1195.3 

5.31 

13.98 

23  51.0 

2 

10  34  15.05 

7.910 

4  52  30.1 

81.99 

9.802  2704 

1724.2 

5.27 

13.87 

23  44.0 

3 

10  31    9.79 

7.496 

5  25  39.5 

83.54 

9.807  0439 

2252.7 

5.21 

13.72 

23  37.2 

4 

10  28  16.62 

6.908 

5  59    7.5 

83.54 

9.813  0746 

277a  1 

5.13 

13.53 

23  30.7 

5 

10  25  39.84 

-6.134 

+6  32  16.8 

+  81.97 

9.820  3231 

+326a0 

5.05 

13.31 

23  24.5 

6 

10  23  23.49 

&208 

7    4  30.1 

7&89 

9.828  7262 

373a  7 

4.96 

13.05 

23  18.7 

7 

10  21  31.24 

4.129 

7  35  11.9 

74.36 

9.838  1987 

4155.7 

4.84 

12.77 

23  13.3 

8 

10  20    6.28 

2933 

8    3  49.0 

68.52 

9.848  6362 

4534.0 

4.73 

12.47 

23    8.5 

9 

10  19  11.21 

1.641 

8  29  51.7 

61.52 

9.859  9208 

486a  6 

4.61 

12.15 

23    4.1 

10 

10  18  48.06 

-a279 

+8  52  53.9 

+  53.51 

9.871  9232 

+513L9 

4.49 

11.82 

23    0.4 

11 

10  18  58.20 

+  1.129 

9  12  33.7 

44.68 

9.884  5086 

534a  4 

4.36 

11.48 

22  57.1 

12 

10  19  42.40 

2555 

9  28  33.4 

3&20 

9.897  5403 

5503.9 

4.23 

11.14 

22  54.5 

13 

10  21    0.81 

3.976 

9  40  39.3 

25.23 

9.910  8825 

5605.5 

4.10 

10.80 

22  52.4 

14 

10  22  53.02 

5.369 

9  48  41.7 

14.93 

9.924  4040 

5653.6 

3.98 

10.47 

22  50.8 

15 

10  25  18.14 

+  6.714 

+9  52  34.7 

+    4.47 

9.937  9798 

+5651.6 

3.86 

10.15 

22  49.8 

16 

10  28  14.79 

7.994 

9  62  16.1 

-    6.02 

9.951  4945 

5603.2 

3.74 

9.84 

22  49.3 

17 

10  31  41.24 

9.196 

9  47  46.6 

1&41 

9.964  8420 

5513.2 

3.62 

9.54 

22  49.2 

18 

10  35  35.47 

ia307 

9  39  10.4 

26.56 

9.977  9283 

538a3 

3.51 

9.26 

22  49.6 

19 

10  39  55.19 

1L319 

9  26  34.3 

36.38 

9.990  6711 

5227.0 

3.41 

8.99 

22  60.3 

20 

10  44  37.97 

+12.228 

+9  10    7.6 

-  45.76 

0.003  0011 

+5043.1 

3.32 

8.74 

22  61.4 

21 

10  49  41.28 

iao3i 

8  50    1.9 

54.62 

0.014  8611 

4837.2 

3.23 

8.50 

22  62.8 

22 

10  55    2.60 

13.729 

8  26  30.5 

6290 

0.026  2072 

4615.0 

3.14 

8.28 

22  64.6 

23 

11    0  39.43 

14.324 

7  69  48.0 

70.53 

0.037  0071 

43820 

3.07 

8.08 

22  56.4 

24 

11    6  29.39 

14.823 

7  30  10.3 

77.60 

0.047  2396 

4143.5 

3.00 

7.89 

22  68.4 

25 

11  12  30.23 

+15.232 

+6  57  53.5 

-  83.78 

0.066  8938 

+390L5 

2.93 

7.72 

23    0.7 

26 

11  18  39.90 

15.560 

6  23  14.1 

89.39 

0.065  9672 

366a  1 

2.87 

7.56 

23    3.0 

27 

11  24  56.53 

15.814 

6  46  28.3 

94.32 

0.074  4652 

3422.3 

2.81 

7.41 

23    6.4 

28 

11  31  18.47 

1&004 

6    7  52.0 

98.60 

0.082  3988 

319a  2 

2.76 

7.28 

23    7.9 

29 

11  37  44.28 

1&138 

4  27  40.2 

102.28 

0.089  7841 

2965.0 

2.72 

7.15 

23  10.4 

30 

11  44  12.72 

+16.225 

+3  46    7.3 

-ia'k38 

0.096  6405 

+274a  7 

2.G8 

7.04 

23  13,0 

ct.      1 

11  50  42.76 

+16.272 

+3    3  26.3 

-107.05 

0.102  990a 

\+25A^\ 

V^.^A 

\    ^.^ 
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Date. 

^SSSf* 

Var.per 
Hoar. 

Apparent 
DeoUnation. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

^.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

1 
11 

Nwh. 

Woon, 

Ifoon. 

JrOOn. 

Jvoofi. 

JVoon. 

Woon, 

JfOOH^, 

Oct.      1 

h   m      8 
11  50  42.76 

8 

+1&272 

+  8    8  26.3 

-107.96 

0.102  9903 

+2643.4 

2.64 

6.94 

2 

2 

11  57  13.54 

10.287 

2  19  49.5 

iiaos 

0.108  8566 

2346.9 

2.60 

6.85 

2 

3 

12    3  44.35 

16.276 

1  35  28.2 

111.67 

0.114  2636 

216a  6 

2.57 

6.77 

2 

4 

12  10  14.65 

16.246 

0  60  32.3 

112.92 

0.119  2356 

1984.4 

2.54 

6.69 

2 

• 

5 

12  16  43.99 

1&108 

+  05  11.0 

113.80 

0.123  7963 

1817. 8 

2.51 

6.62 

2 

6 

12  23  12.05 

+16.139 

-  0  40  27.5 

-114.36 

0.127  9688 

+166a8 

2.49 

6.55 

2 

7 

12  29  38.60 

16.072 

1  26  15.9 

114.63 

0.131  7753 

1612  7 

2.47 

6.49 

2 

8 

12  36    3.49 

16. 001 

2  12    7.7 

114.65 

0.135  2365 

1373.1 

2.45 

6.44 

2 

9 

12  42  26.62 

1&996 

2  57  57.2 

114.44 

0.138  3722 

1241.2 

2.43 

6.40 

2 

10 

12  48  47.94 

16.861 

3  43  39.1 

114.02 

0.141  2001 

1116.7 

2.41 

6.36 

2 

11 

12  55    7.47 

+1&777 

-  4  29    8.9 

-113.43 

0.143  7377 

+  999.0 

2.40 

6.32 

2 

12 

13    1  25.24 

16.706 

5  14  22.6 

112.68 

0.146  0001 

887.4 

2.39 

6.29 

2 

13 

13    7  41.31 

15.636 

5  59  16.4 

111.78 

0.148  0017 

78L6 

2.37 

6.26 

2 

14 

13  13  55.78 

16.671 

6  43  47.2 

lia76 

0.149  7555 

68a8 

2.36 

6.23 

2 

15 

13  20    8.75 

16.611 

7  27  52.1 

109.62 

0.151  2731 

684.6 

2.35 

6.21 

2 

16 

13  26  20.33 

-l-16w466 

-  8  11  28.4 

-106.39 

0.152  5651 

+  492L8 

2.35 

6.19 

2 

17 

13  32  30.65 

16.406 

8  54  33.9 

107.06 

0.153  6415 

404.8 

2.34 

6.17 

2 

18 

13  38  39.85 

16.862 

9  37    6.3 

106.64 

0.154  5106 

32a  0 

2.34 

6.16 

2 

19 

13  44  48.06 

16.824 

10  19    3.8 

104.14 

0.155  1797 

23&2 

2.34 

6.16 

2 

20 

13  50  55.43 

16.291 

11    0  24.5 

102.67 

0.155  6559 

169.0 

2.34 

6.15 

• 

21 

13  57    2.08 

+16.264 

-11  41    6.7 

-ioa94 

0.155  9448 

+    82.1 

2.33 

6.14 

22 

14    3    8.17 

16.244 

12  21    9.0 

99.24 

0.156  0513 

+      7.0 

2.33 

6.14 

23 

14    9  13.84 

16.229 

13    0  29.7 

97.48 

0.155  9797 

-    66.4 

2.33 

6.14 

24 

14  15  19.19 

16.219 

13  39    7.6 

96.66 

0.155  7337 

13&6 

2.34 

6.15 

25 

14  21  24.37 

16.214 

14  17    1.2 

98.79 

0.155  3159 

209.6 

2.34 

6.15 

26 

14  27  29.49 

+16.214 

-14  54    9.3 

-  9L87 

0.154  7286 

-  279L8 

2.34 

6.16 

27 

14  33  34.66 

16.218 

15  30  30.5 

8a  89 

0.153  9732 

349.6 

2.34 

6.17 

28 

14  39  39.99 

16.226 

16    6    3.6 

87.86 

0.153  0510 

419.0 

2.35 

6.19 

29 

14  45  45.56 

16.239 

16  40  47.3 

86.77 

0.151  9622 

48&4 

2.35 

6.20 

30 

14  51  51.47 

16.254 

17  14  40.4 

83.64 

0.150  7068 

667.8 

2.36 

6.22 

31 

14  57  57.78 

+16w272 

-17  47  41.6 

-8L46 

0.149  2845 

-  627.6 

2.36 

6.24 

Nov.      1 

15    4    4.55 

15.202 

18  19  49.7 

79.21 

0.147  6937 

698.1 

2.37 

6.26 

2 

15  10  11.84 

15.316 

18  51    3.4 

76.92 

0.145  9331 

709.3 

2.38 

6.29 

3 

15  16  19.69 

16.839 

19  21  21.5 

74.67 

0.144  0004 

841.6 

2.40 

6.32 

4 

15  22  28.11 

15.363 

19  50  42.6 

72.17 

0.141  8930 

916.0 

2.41 

6.35 

5 

15  28  37.10 

+16.386 

-20  19    5.4 

-6a72 

0.139  6074 

-  980.9 

2.42 

6.38 

6 

15  34  46.66 

16.410 

20  46  28.6 

67.20 

0.137  1400 

1066.5 

2.43 

6.42 

7 

15  40  56.76 

15.431 

21  12  50.7 

64.63 

0.134  4868 

1144.9 

2.45 

6.46 

8 

15  47    7.34 

15.460 

21  38  10.5 

62  00 

0.131  6428 

1225.5 

2.46 

6.50 

9 

15  53  18.31 

16.466 

22    2  26.4 

59.31 

0.128  6025 

1308.4 

2.48 

6.54 

10 

15  59  29.60 

+16.475 

-22  25  37.0 

-  66.66 

0.125  3602 

-1394.0 

2.50 

6.59 

11 

16    5  41.05 

16.479 

22  47  41.0 

53.75 

0.121  9092 

1482.4 

2.52 

6.64 

12 

16  11  52.53 

16.476 

23    8  36.6 

5a  88 

0.118  2424 

1673.8 

2.54 

6.70 

13 

16  18    3.82 

16.463 

23  28  22.6 

47.94 

0.114  3520 

166a  8 

2.56 

6.76 

14 

16  24  14.69 

16.441 

23  46  57.3 

44.94 

0.110  2293 

1767.3 

2.59 

6.83 

15 

16  30  24.88 

+15.406 

-24    4  19.3 

-  41.88 

0.105  8656 

-1869.8 

2.62 

6.90 

26i 

16  36  84.07  i 

+J&357 

-24  20  26.9 

-88.76 

0.101  2507 

-1976.6 

2.65 

6.97 

MERCURY,  1918. 


14] 


GREENWICH  MEAN  TIME. 


D9U, 

^S5sr 

Var.pw 
Hoar. 

Appamt 
I>«dfiiiitlQii. 

Vjr.per 
Hour. 

Lqcvithin  of 
DifUnco 

Var.por 
Hoar. 

SmuI- 

Hot. 

Parml- 

lax. 

Tnmslt, 
llvldian 

of 
Oreem- 

JTmmk 

Noon, 

Iwoon, 

Noon, 

Nocm, 

Noon, 

Noon, 

Noon, 

wlch. 

h   m      1 

.1 

•     /      // 

// 

ft 

// 

h     m 

;ov.  16 

16  36  34.07 

•fl&867 

-24  20  26.9 

-8&76 

0.101  2507 

-1976.6 

2.65 

6.97 

0  57.7 

17 

16  42  41.87 

1&20O 

24  35  18.9 

85w5« 

0.096  3741 

208aO 

2.68 

7.05 

0  59.9 

18 

16  48  47.86 

i&ao5 

24  48  53.5 

3131 

0.091  2247 

22010 

2.71 

7.13 

1    2.0 

19 

16  54  51.55 

1&097 

25    1    9.5 

29.01 

0.085  7905 

2325l5 

2.75 

7.22 

1    4.1 

20 

17    0  52.34 

14.904 

25  12    5.4 

25.64 

0.080  0582 

2452.3 

2.78 

7.32 

1    6.2 

21 

17    6  49.60 

-1-14.802 

-25  21  39.9 

-22.22 

0.074  0151 

-2584.7 

2.82 

7.42 

1    8.2 

22 

17  12  42.57 

14.606 

25  29  51.7 

18.75 

0.067  6468 

2723.1 

2.86 

7.53 

1  10.2 

23 

17  18  30.37 

14.371 

25  36  39.7 

15.24 

0.060  9392 

2867.6 

2.90 

7.65 

1  12.0 

24 

17  24  12.04 

14.093 

25  42    2.9 

11.69 

0.053  8775 

301&2 

2.95 

7.78 

1  13.8 

25 

17  29  46.44 

ia765 

25  46    0.5 

&11 

0.046  4470 

3174.9 

3.00 

7.91 

1  15.4 

26 

17  35  12.30 

-1-13.380 

-25  48  32.0 

-4.51 

0.038  6333 

-^3337.4 

3.05 

8.05 

1  16.9 

27 

17  40  28.17 

12.931 

25  49  36.8 

-a89 

0.030  4231 

3505.3 

3.11 

8.20 

1  18.2 

28 

17  45  32.43 

12.411 

25  49  14.8 

-1.2.72 

0.021  8041 

3677.8 

3.17 

8.36 

1  19.3 

29 

17  50  23.22 

11.807 

25  47  26.4 

6^31 

0.012  7668 

3S53.8 

3.24 

8.54 

1  20.2 

30 

17  54  58.45 

11.112 

25  44  12.0 

9.88 

0.003  3043 

4031.7 

3.31 

8.73 

1  20.8 

ec.      1 

17  59  15.79 

•fia315 

-25  39  32.5 

+13.40 

9.993  4149 

>4209.1 

3.39 

8.93 

1  21.1 

2 

18    3  12.67 

9.404 

25  33  29.2 

16.86 

9.983  1031 

4383.2 

3.47 

9.15 

1  21.1 

3 

18    6  46.20 

&368 

25  26    3.9 

2a  24 

9.972  3817 

4549.5 

3.56 

9.38 

1  20.7 

4 

18    9  53.27 

7.197 

25  17  18.5 

23.52 

9.961  2758 

47029 

3.65 

9.62 

1  19.9 

5 

18  12  30.49 

&880 

25    7  15.7 

26.70 

9.949  8231 

4837.1 

3.75 

9.88 

1  18.5 

6 

18  14  34.32 

•1-  4.413 

-24  55  58.0 

-i-29.76 

9.938  0799 

-494^4 

3.85 

10.15 

1  16.6 

7 

18  16    1.07 

X792 

24  43  28.4 

32.69 

9.926  1252 

5011.8 

3.96 

10.43 

1  14.1 

8 

18  16  47.14 

•f  1.083 

24  29  50.0 

8&49 

9.914  0629 

508a8 

4.07 

10.73 

1  10.9 

9 

18  16  49.11 

-a879 

24  15    5.8 

8&17 

9.902  0275 

4967.1 

4.18 

11.03 

1    6.9 

10 

18  16    4.09 

2.887 

23  59  19.0 

4a  71 

9.890  1862 

4866.7 

4.29 

11.33 

1    2.2 

11 

18  14  30.01 

-  4.959 

-23  42  32.7 

-Ma  12 

9.878  7398 

>466R.6 

4.41 

11.63 

0  56.7 

12 

18  12    6.04 

7.033 

23  24  50.7 

45.35 

9.867  9216 

4341.6 

4.52 

11.92 

0  50.4 

13 

18    8  52.99 

fit  085 

23    6  17.7 

47.35 

9.857  9895 

8916.0 

4.63 

12.20 

0  43.2 

14 

18    4  53.67 

ia873 

22  47    0.4 

49.02 

9.849  2163 

3376.1 

4.72 

12.45 

0  35.3 

15 

18    0  13.19 

12.449 

22  27    8.4 

5a  21 

9.841  8716 

2727.4 

4.80 

12.66 

0  26.7 

16 

17  54  58.99 

-13.669 

-22    6  55.6 

-»^a72 

9.836  2000 

-1985.0 

4.86 

12.83 

0  17.6 

17 

17  49  20.57 

14.456 

21  46  40.7 

5a  35 

9.832  3993 

1173.2 

4.91 

12.94 

(0      8.1 

In   M.s 

18 

17  43  29.00 

14.759 

21  26  47.1 

4&92 

9.830  5989 

-823.8 

4.93 

12.99 

23  48.6 

19 

17  37  36.13 

14.565 

21    7  42.0 

46.19 

9.830  8458 

-I-  526.5 

4.93 

12.99 

23  39.0 

20 

17  31  53.65 

13.900 

20  49  54.8 

42.45 

9.833  0982 

1341.9 

4.91 

12.92 

23  29.8 

21 

17  26  32.23 

-13.822 

-20  33  53.4 

-h37.49 

9.837  2342 

+2091.6 

4.86 

12.80 

23  21.0 

22 

17  21  40.87 

11.412 

20  20    2.8 

31.60 

9.843  0652 

275L1 

4.80 

12.63 

23  12.8 

23 

17  17  26.42 

9.761 

20    8  41.9 

2&06 

9.850  3560 

3306.6 

4.72 

12.42 

23    5.4 

24 

17  13  53.53 

7.962 

20    0    2.8 

1&17 

9.858  8496 

3753.3 

4.63 

12.18 

22  58.6 

25 

17  11    4.75 

&097 

19  54  10.2 

1L23 

9.868  2864 

4098.4 

4.53 

11.92 

22  52.6 

26 

17    9    0.84 

-4.233 

-19  51    2.3 

-f-  4.49 

9.878  4192 

•M835.1 

4.42 

11.64 

22  47.3 

27 

17    7  41.14 

2.490 

19  50  31.5 

-  L84 

9.889  0255 

4489.9 

4.31 

11.36 

22  42.7 

28 

17    7    3.96 

-a604 

19  52  26.0 

7.61 

9.899  9115 

457a  6 

4.20 

11.08 

22  38.8 

29 

17    7    6.93 

+  a923 

19  56  31.4 

12.72 

9.910  9155 

459a  3 

4.10 

10.80 

22  35.5 

30 

17    7  47.27 

2.419 

20    2  31.2 

17.15 

9.921  9057 

456L0 

4.00 

10.53 

22  32.8 

SI 

17    9    2.02 

•I-&790 

-20  10    8.8 

-2a  86 

9.932  7779 

-M493.7 

3.90 

.10.11 

32 

17  10  48.22 

•  •  • 

"20  19    7.3 

... 

9.943  4525 

\ 

142  MERCURY,  1918. 

rOB  MEAN  NOON. 


MEROUBT,  191ff.  148 

FOR  MEAN  NOON. 


144  MEECUBY,  1918. 

K)K  MEAN  NOON. 


MEEOTJKT,  1918.  145 

FOB  UEAN  NOON. 


146  MBRCUKY,  1918. 

FOR  GREENWICH  SIEAN  NOON. 


MEEOTJRT,  1918.  147 

FOR  MEAN  NOON. 


148  MERCTTRY,  1918. 

FOR  MEAN  NOON. 


LoArithm  o(    ' 
B«BuV«cMr. 


».636  3549 
9.642  1S37 
B.54B  0976 
B.5Se  0S7« 
».S62  91U5 
0.669  7M1 
9.676  6267 
9.68Slie« 
9.589  6364 
0.695  7634 
9.6017795 
9.607  6695 
9.613  1217 
9.618  4267 
9.623  4772 
9.628  2682 
9.632  7968 
9.637  0S74 
».»il  OSII 
9.644  7784 
a.M8  2330 
9.6514208 
9.664  3404 
9.666  9928 
9.669  3787 
9.661  4992 

9.663  3562 

9.664  9478 

9.666  2777 

9.667  3469 

9.668  1630 
9.668  6996 

9.668  9868 

9.669  0123 
9.668  7787 
9.668  2848 
9.667  5305 
9.666  6162 
9.666  2384 
9.663  6991 
9.661  8963 
9.659  8295 
9.657  4973 
9.654  8990 
9.652  0335 


MERCTJKY,  1918.  149 

FOR  MEAN  NOON. 


150  VENUS,  1918. 

OREENWICH  MEAN  TDfE. 


VENUS,  1918.  151 

GREENWICH  MEAN  TIME. 


152  VENUS,  1918. 

GREENWICH  MEAN  TIUE. 


VENUS,  1918 


153 


GREENWICH  MEAN  TIME. 


Date. 

AaofDsioo. 

A^.per 
Hour. 

Apparent 

Var.per 
Hour. 

Lonrithmof 

Dbtance 
from  Earth. 

Var.per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Traiult, 

MerldiaD 

of 

Green- 

JtOOII. 

JVoon. 

JVbofi. 

JVbon. 

iVbofi. 

Jfoon. 

JVbon. 

iVboit. 

wich. 

h    m       s 

s 

•      /      // 

tt 

II 

II 

h      m 

[»y     17 

0  44  42.50 

+ia219 

+  2  54  49.7 

+57.79 

9.952  1094 

+1578.3 

9.55 

9.83 

21     7.4 

18 

0  48  48.09 

ia346 

3  17  59.1 

57.99 

9.955  8657 

1567.0 

9.46 

9.74 

21    7.5 

19 

0  52  54.33 

ia374 

3  41  13.2 

58.18 

9.959  5832 

1541.0 

9.39 

9.66 

21    7.7 

20 

0  57    1.23 

laaoi 

4    4  31.3 

58.32 

9.963  2625 

1525.1 

9.81 

9.58 

21    7.9 

21 

1    1    8.80 

ia3ao 

4  27  52.6 

58.45 

9.966  9040 

1509.5 

9.23 

9.50 

21    8.1 

22 

1    5  17.06 

•fiasM 

+  4  51  16.6 

+58.55 

9.970  5082 

+1494.0 

9.15 

9.42 

21    8.3 

23 

1    9  26.03 

ia389 

5  14  42.6 

58.61 

9.974  0754 

1478L7 

9.07 

9.34 

21    8.5 

24 

1  13  35.72 

ia4i9 

5  38    9.9 

5&63 

9.977  6061 

1463.6 

9.01 

9.27 

21    8.7 

25 

1  17  46.15 

ia450 

6    1  37.8 

58.66 

9.981 1008 

1448.6 

8.93 

9.19 

21    9.0 

26 

1  21  57.34 

ia482 

6  25    5.6 

5a  65 

9.984  5596 

1433.8 

8.86 

9.12 

21    9.2 

27 

1  26    9.32 

-(-lasie 

+  6  48  82.6 

+58.60 

9.987  9831 

+1419. 1 

8.79 

9.05 

21    9.5 

28 

1  SO  22.10 

ia549 

7  11  58.1 

5&52 

9.991  3714 

14015 

8.72 

8.98 

21    9.8 

29 

1  34  35.70 

ia584 

7  35  21.5 

58.42 

9.994  7248 

139a  0 

8.66 

8.91 

21  10.1 

30 

1  38  50.14 

ia6i9 

7  58  42.0 

58.29 

9.998  0435 

1375.6 

8.59 

8.84 

21  10.4 

31 

1  43    5.43 

ia«56 

8  21  59.0 

5&12 

0.001  3278 

1361.3 

8.52 

8.77 

21  10.7 

me      1 

1  47  21.59 

+ia092 

+  8  45  11.7 

+57.93 

0.004  5779 

+1347.1 

8.46 

8.71 

21  11.0 

2 

1  51  38.64 

ia7a9 

9    8  19.4 

57.71 

0.007  7941 

1333.1 

8.39 

8.64 

21  11.4 

3 

1  55  56.58 

ia767 

9  31  21.4 

57.45 

0.010  9767 

1319. 1 

8.34 

8.58 

21  11.8 

4 

2    0  15.45 

lasoo 

9  54  16.9 

57.17 

0.014  1260 

1305.3 

8.28 

8.52 

21  12.1 

5 

2    4  35.25 

ia845 

10  17    5.3 

56.86 

0.017  2422 

1291.6 

8.22 

8.46 

21  12.5 

6 

2    8  56.00 

-l-ia885 

+10  39  45.8 

+56.51 

0.020  3257 

+1278.0 

8.16 

8.40 

21  13.0 

7 

2  13  17.71 

ia925 

11    2  17.6 

56.14 

0.023  3768 

1264.6 

8.10 

8.34 

21  13.4 

8 

2  17  40.39 

ia905 

11  24  40.1 

55.73 

0.026  3958 

1261.3 

8.04 

8.28 

21  13.8 

9 

2  22    4.05 

11.007 

11  46  52.5 

55.80 

0.029  3833 

1388.2 

7.99 

8.22 

21  14.3 

10 

2  26  28.72 

1L049 

12    8  54.1 

54.83 

0.032  3395 

1235.3 

7.94 

8.17 

21  14.8 

11 

2  30  54.39 

+11.091 

+12  30  44.3 

+54.34 

0.035  2650 

+1212.6 

7.88 

8.11 

21  15.3 

12 

2  35  21.10 

1L135 

12  52  22.3 

53.82 

0.038  1602 

120ai 

7.83 

8.06 

21  15.8 

13 

2  39  48.86 

11.178 

13  13  47.5 

\%27 

0.041  0254 

1187.6 

7.78 

8.01 

21  16.3 

14 

2  44  17.67 

11.233 

13  34  59.0 

52.69 

0.043  8609 

1175.4 

7.72 

7.95 

21  16.9 

15 

2  48  47.56 

11.368 

13  55  56.3 

52.08 

0.046  6673 

*1163.3 

7.68 

7.90 

21  17.5 

16 

2  53  18.54 

+11.314 

+14  16  38.6 

+51.44 

0.049  4449 

+1151.4 

7.63 

7.85 

21  18.1 

17 

2  57  50.62 

11.300 

14  37    5.3 

5a  78 

0.052  1939 

1180.5 

7.58 

7.80 

21  18.7 

18 

3    2  23.82 

11.407 

14  57  15.6 

5a  08 

0.054  9148 

1127.9 

7.54 

7.76 

21  19.3 

19 

3    6  58.14 

1L454 

15  17    8.8 

49.35 

0.057  6078 

1116.3 

7.49 

7.71 

21  19.9 

20 

8  11  33.61 

1L5Q3 

16  36  44.3 

4&60 

0.060  2732 

1104.9 

7.44 

7.66 

21  20.6 

21 

3  16  10.22 

+11.550 

+15  56    1.3 

+47.81 

0.062  9112 

+1098.5 

7.39 

7.61 

21  21.3 

22 

3  20  48.00 

11.599 

16  14  59.2 

47.00 

0.065  5222 

1082.3 

7.36 

7.57 

21  22.0 

23 

3  25  26.95 

11.648 

16  33  37.3 

46.17 

0.068  1064 

1071.2 

7.31 

7.52 

21  22.7 

24 

3  30    7.08 

11.607 

16  51  54.9 

45.29 

0.070  6640 

106a  2 

7.27 

7.48 

21  23.5 

25 

3  34  48.40 

11. 746 

17    9  51.2 

44.39 

0.073  1952 

1049.2 

7.23 

7.44 

21  24.2 

26 

3  39  30.91 

+1LT96 

+17  27  25.6 

+43.47 

0.075  7000 

+1088.2 

7.18 

7.89 

21  25.0 

27 

3  44  14.61 

11.846 

17  44  37.4 

43.51 

0.078  1787 

1027.4 

7.14 

7.35 

21  25.8 

28 

3  48  59.50 

11.895 

18    1  26.0 

41.53 

0.080  6314 

1016^5 

7  10 

7  31 

21  26.7 

29 

3  53  45.58 

11.945 

18  17  50  6 

4a  51 

0.083  0581 

100&8 

7.06 

7.27 

21  27.5 

30 

3  58  32.84 

11.994 

18  33  50.5 

39.47 

0.085  4590 

996.0 

7.02 

7.23 

21  28.4 

kjj     1 
2 

4    3  21.27 

+12.042 

+18  49  25.1 

+38.41 

0.087  8341 

+  984.3 

6.99 

7.19 

21  2ft  a 

4    8  10.88 

+13L091 

+19    4  83.8 

+37  31 

0.090  1836 

+  «T4.T 

U.^^ 

\  l,\b 

154  VENUS,  1918. 

GBEBNWICH  MEAN  TIME. 


VENTJS,  1918.  155 

OBEENWICH  MEAN  TIME. 


156 


VENUS,  1918. 


GREENWICH  MEAN  TIME. 


Date. 

Aaoenskm. 

Var.per 
Hour. 

Apparent 
Dertlmatinn. 

Var.per 
Hour. 

Lgpuithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Semi- 

diam- 

eter. 

Hor. 

Paral. 

lax. 

T 
M 

( 

Noon. 

Nbofim 

Jfoon. 

Ifoon. 

Tfwii» 

Noon, 

Noon, 

JVbon* 

Oct.       1 

h    m       s 
11  39  48.88 

s 
-1-11.469 

o           /            // 

+  3  45  45.8 

-73.14 

0.217  8079 

+26a8 

5.18 

5.33 

2 

2 

11  44  24.01 

1L459 

3  16  26.7 

73.44 

0.218  4338 

257.8 

5.17 

5.32 

2 

3 

11  48  58.93 

11.451 

2  47    0.8 

73.71 

0.219  0454 

251.9 

5.16 

5.31 

2 

4 

11  53  33.68 

11.445 

2  17  28.8 

73.95 

0.219  6430 

246.1 

5.16 

5.31 

2 

5 

11  58    8.30 

11.440 

1  47  51.5 

74.16 

0.220  2265 

2402 

5.15 

5.30 

2 

6 

12    2  42.83 

+1L437 

+  1  18    9.5 

-74.34 

0.220  7961 

+234.5 

5.14 

5.29 

2 

7 

12    7  17.30 

1L436 

0  48  23.7 

74.48 

0.221  3519 

228.7 

5.14 

5.29 

2 

8 

12  11  51.75 

1L435 

+  0  18  34.8 

74.50 

0.221  8939 

22ao 

5.13 

5.28 

2 

9 

12  16  26.21 

11.437 

-  0  11  16.5 

74.68 

0.222  4223 

217.4 

512 

527 

2 

10 

12  21    0.74 

11.440 

0  41    9.4 

74.73 

0.222  9373 

211.8 

5.12 

5.27 

2 

11 

12  25  35.36 

+1L445 

-  1  11    3.2 

-74,75 

0.223  4389 

+206.2 

5.11 

5.26 

2 

12 

12  30  10.12 

1L452 

1  40  57.2 

74.74 

0.223  9273 

2008 

5.11 

5.26 

2 

13 

12  34  45.05 

1L460 

2  10  50.6 

74.70 

0.224  4026 

195.3 

5.10 

5.25 

2 

14 

12  39  20.20 

1L470 

2  40  42.7 

74.63 

0.224  8650 

loao 

5.09 

5.24 

2 

15 

12  43  55.61 

1L481 

3  10  32.7 

74.63 

0.225  3146 

184.7 

5.09 

5.24 

2 

16 

12  48  31.31 

+11. 4M 

-  3  40  19.9 

-74.40 

0.225  7517 

+1T0.5 

5.08 

5.23 

2 

17 

12  53    7.35 

11.509 

4  10    3.5 

74.23 

0.226  1762 

174.3 

5.08 

5.23 

2 

18 

12  57  43.77 

11.526 

4  39  42.8 

74.04 

0.226  5884 

16a  2 

5.07 

5.22 

2 

19 

13    2  20.62 

1L545 

5    9  17.1 

7a  81 

0.226  9884 

164.1 

5.07 

5.22 

2 

20 

13    6  57.94 

11.565 

5  38  45.5 

7a  55 

0.227  3762 

15a  0 

5.06 

5.21 

2 

21 

13  11  35.76 

+11.687 

-  6    8    7.4 

-7a  27 

0.227  7518 

+154.0 

5.06 

5.21 

2 

22 

13  16  14.13 

11.611 

6  37  22.0 

72.96 

0.228  1155 

1491 0 

5.05 

5.20 

2 

23 

13  20  53.10 

11.686 

7    6  28.6 

72.00 

0.228  4670 

144.0 

5.05 

5.20 

2 

24 

13  25  32.69 

11.668 

7  35  26.3 

72.21 

0.228  8065 

13&9 

5.05 

5.20 

2 

25 

13  30  12.95 

11.692 

8    4  14.3 

71.79 

0.229  1338 

isao 

5.04 

5.19 

2 

26 

13  34  53.92 

+11.722 

-  8  32  52.0 

-71.34 

0.229  4491 

+12&9 

5.04 

5.19 

2 

27 

13  39  85.64 

11.754 

9    1  18.4 

70  86 

0.229  7523 

12a  8 

5.03 

5.18 

2 

28 

13  44  18.13 

11.787 

9  29  32.9 

7034 

0.230  0434 

11&8 

5.03 

5.18 

2 

29 

13  49    1.43 

11.823 

9  57  34.6 

60.79 

0.230  3225 

iia8 

5.03 

5.18 

2 

30 

13  53  45.58 

11.858 

10  25  22.7 

60.21 

0.230  5895 

108.8 

5.02 

5.17 

2 

31 

13  58  30.61 

+11.895 

-10  52  56.3 

-68.59 

0.230  8446 

+ioa8 

5.02 

5.17 

2 

Nov.      1 

14    3  16.55 

11.933 

11  20  14.8 

67.94 

0.231  0876 

9&8 

5.02 

5.17 

2 

2 

14    8    3.42 

11.973 

11  47  17.2 

67.26 

0.231  3186 

8a8 

5.02 

5.17 

2 

3 

14  12  51.26 

12.014 

12  14    2.8 

6&54 

0.231  5377 

8a8 

5.01 

5.16 

2 

4 

14  17  40.09 

12.056 

12  40  30.8 

6&70 

0.231  7449 

8a9 

5.01 

5.16 

2 

5 

14  22  29.94 

+12.099 

-13    6  40.4 

-66.00 

0.231  9404 

+  7ao 

5.01 

5.16 

2 

6 

14  27  20.83 

12.143 

13  32  30.7 

64.19 

0.232  1241 

74.1 

5.01 

5.16 

2 

7 

14  32  12.79 

12.188 

13  58    1.0 

6a  33 

0.232  29C2 

69.3 

5.00 

5.15 

2 

8 

14  37    5.84 

12.233 

14  23  10.3 

63.44 

0.232  4569 

64.6 

5.00 

5.15 

2 

9 

14  41  59.99 

12  280 

14  47  58.0 

61.52 

0.232  6061 

6a8 

5.00 

5.15 

2 

10 

14  46  55.27 

+12.327 

-15  12  23.2 

-6a  57 

0.232  7440 

+  6&1 

5.00 

5.15 

2 

11 

14  51  51.69 

12.375 

15  36  25.1 

59.59 

0.232  8707 

6a5 

5.00 

5.15 

2 

12 

14  56  49.27 

12.424 

16    0    3.0 

'      5R.56 

0.232  9864 

4&9 

5.00 

5.15 

2 

13 

15    1  48.03 

12.473 

16  23  15.9 

57.51 

0.233  0911 

4L8 

4.99 

5.14 

2 

14 

15    6  47.97 

12.622 

16  46    3.2 

56.42 

0.233  1849 

36.9 

4.99 

5.14 

2 

15 

15  11  49.11 

+12.572 

-17    8  24.0 

-65.30 

0.233  2680 

+  32.4 

4.99 

5.14 

2 

16i 

15  16  51,45  1 

-hiiess 

-17  30  17.5 

-^.16 

0.233  3404 

+  2&0 

4.99 

5.14 

2 
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Dite. 

ISl 

Vtf.per 
Hour. 

Appamit 
D«ol&iAtkm. 

Vtf.pcr 
Hour. 

Lonrithmof 
DisteDoe 

Var.pcr 
Hour. 

Semi- 
dkun- 
•ter. 

Hor. 

Paral- 

laz. 

Transit, 
IteliUan 

of 
Qreen- 

Noon. 

JVoofi. 

JrOOH. 

JVoow. 

IwOOHm 

Noon, 

Noon, 

Noon, 

wich. 

h   m      8 

8 

•        *         /* 

ft 

ft 

It 

h      m 

5V.     16 

15  16  51.45 

+12.828 

-17  30  17.5 

-5115 

0.233  3404 

+  2&0 

4.99 

5.14 

23  39.0 

17 

15  21  55.01 

12.674 

17  51  48.0 

52.97 

0.233  4024 

28.6 

4.99 

5.14 

23  40.1 

18 

15  26  59.79 

12.725 

18  12  39.7 

51.76 

0.233  4539 

19.8 

4.99 

5.14 

23  41.3 

19 

15  32    5.80 

12.  n6 

18  33    6.8 

6a50 

0.233  4952 

l&O 

4.99 

5.14 

23  42.5 

20 

15  37  13.04 

12.827 

18  53    3.6 

491 22 

0.233  5261 

ia7 

4.99 

5.14 

23  43.7 

21 

15  42  21.50 

+12.878 

-19  12  29.3 

-47.91 

0.233  5467 

+    &4 

4.99 

5.14 

23  44.9 

22 

15  47  31.19 

12.829 

19  31  23.1 

46.57 

0.233  5569 

+    2.1 

4.99 

5.14 

23  46.1 

23 

15  52  42.10 

12.960 

19  49  44.3 

45.19 

0.233  5567 

-    2.2 

4.99 

5.14 

23  47.4 

24 

15  57  54.21 

13.(00 

20    7  32.2 

43.79 

0.233  5461 

6.6 

4.99 

5.14 

23  48.7 

25 

16    3    7.61 

13.079 

20  24  46.1 

42.36 

0.233  5250 

ia9 

4.99 

5.14 

23  50.0 

26 

16    8  21.98 

-)-13.127 

-20  41  25.2 

-4a  90 

0.233  4936 

-  15.8 

4.99 

5.14 

23  51.3 

27 

16  13  37.61 

13.175 

20  57  28.9 

8a40 

0.233  4517 

19.6 

4.99 

5.14 

23  52.6 

28 

16  18  54.37 

13.222 

21  12  56.4 

37.80 

0.233  3993 

24.0 

4.99 

5.14 

23  64.0 

29 

16  24  12.23 

13.267 

21  27  47.2 

86w84 

0.233  3363 

28.4 

4.99 

5.14 

23  55.3 

30 

16  29  31.16 

13.311 

21  42    0.5 

34.77 

0.233  2628 

32.8 

4.99 

5.14 

23  56.7 

JC.        1 

16  34  51.14 

+13.354 

-21  55  35.8 

-33.17 

0.233  1787 

-37.2 

4.99 

5.14 

23  58.1 

2 

16  40  12.12 

13.305 

22    8  32.4 

31.54 

0.233  0840 

41.6 

4.99 

5.14 

23  59.6 

3 

16  45  34.08 

13.434 

22  20  49.7 

29.90 

0.232  9788 

4&0 

5.00 

5.15 

4 

16  50  56.96 

13.472 

22  32  27.3 

2&28 

0.232  8630 

5a4 

5.00 

5.15 

0    1.0 

5 

16  56  20.73 

13.506 

22  43  24.6 

26.54 

0.232  7368 

54.8 

5.00 

5.15 

0    2.5 

6 

17    1  45.34 

+13.542 

-22  53  41.0 

-24.88 

0.232  6001 

-50.1 

5.00 

5.15 

0    3.9 

7 

17    7  10.73 

13.574 

23    3  16.1 

23.09 

0.232  4530 

68.5 

5.00 

5.15 

0    5.4 

8 

17  12  36.86 

13.604 

23  12    9.4 

9LS5 

0.232  2955 

67.8 

5.00 

5.15 

0    6.9 

9 

17  18    3.68 

13.631 

23  20  20.6 

191 58 

0.232  1277 

72iO 

5.01 

6.16 

0    8.4 

10 

17  23  31.12 

13.656 

23  27  49.2 

17.80 

0.231  9497 

76.3 

5.01 

5.16 

0    9.9 

11 

17  28  59.14 

+13.679 

-23  34  34.8 

-16w00 

0.231  7616 

-  MXS 

5.01 

5.16 

0  11.4 

12 

17  34  27.67 

13.699 

23  40  37.2 

14.19 

0.231  5634 

84.7 

5.01 

5.16 

0  13.0 

13 

17  39  56.66 

13.717 

23  45  56.0 

12.87 

0.231  3551 

88.8 

5.02 

5.17 

0  14.5 

14 

17  45  26.05 

13.732 

23  50  31.0 

ia54 

0.231  1370 

92.9 

5.02 

5.17 

0  16.1 

15 

17  50  55.78 

13.745 

23  54  22.0 

&70 

0.230  9090 

97.0 

5.02 

5.17 

0  17.6 

16 

17  56  25.79 

+13.755 

-23  67  28.6 

-6.85 

0.230  6713 

-lOLO 

6.02 

5.17 

0  19.2 

17 

18    1  56.02 

13.763 

23  59  50.8 

5.00 

0.230  4240 

lORwl 

5.03 

5.18 

0  20.7 

18 

18    7  26.40 

13.768 

24    1  28.5 

3.14 

0.230  1670 

100.1 

5.03 

5.18 

0  22.3 

19 

18  12  56.87 

13.771 

24    2  21.4 

-  1.27 

0.229  9003 

118.1 

5.03 

5.18 

0  23.9 

20 

18  18  27.38 

13.771 

24    2  29.6 

+  a59 

0.229  6240 

117.1 

5.04 

5.19 

0  25.5 

21 

18  23  57.86 

+13.768 

-24    1  53.0 

+  2.46 

0.229  3380 

-12L2 

5.04 

5.19 

0  27.0 

22 

18  29  28.23 

13.763 

24    0  31.5 

4.33 

0.229  0422 

125.8 

5.04 

5.19 

0  28.6 

23 

18  34  58.45 

13.755 

23  58  25.3 

6.19 

0.228  7365 

120.4 

5.05 

5.20 

0  30.1 

24 

18  40  28.44 

13.744 

23  55  34.5 

&06 

0.228  4210 

138.5 

5.05 

5.20 

0  31.7 

25 

18  45  58.15 

13.731 

23  51  59.0 

9.90 

0.228  0956 

137.7 

5.05 

5.20 

0  33.3 

26 

18  51  27.50 

+13. 716 

-23  47  39.2 

+11.75 

0.227  7601 

-14L9 

5.06 

5.21 

0  34.8 

27 

18  56  56.44 

13.696 

23  42  35.0 

13.69 

0.227  4145 

146.1 

5.06 

5.21 

0  36.3 

28 

19    2  24.90 

13.675 

23  36  46.9 

15.42 

0.227  0587 

15a  4 

5.07 

5.22 

0  37.9 

29 

19    7  52.83 

13.651 

23  30  14.9 

17.24 

0.226  6926 

154.7 

5.07 

5.22 

0  39.4 

30 

19  13  20.15 

13.625 

23  22  59.5 

1ft  06 

0.226  3163 

150.0 

5.08 

5.23 

0  40.9 

31 

19  18  46.82 

+13.597 

-23  15    0.8 

+2a84 

0.225  9295 

-168.8 

5.08 

5.23 

0  42.4 

32 

19  24  12.78 

+13.566 

-23    6  19.3 

+2Z62 

0.225  5322 

-\^1.1 

U.^ 

\  ^.*l\ 

\    ^  la.!^ 
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Date. 

Heliooentxic 

Mean  Equinox 
of  Date. 

Var.i>er 
Daj. 

Redaction 
to  Orbit 

Heliooentric 
Latitode. 

Var.  per 
Day. 

Logarithm  of 
Ba£n8  Vector. 

Var.  per 

DvT 

•     f      ft 

m      t       9t 

f      ti 

•     t      tt 

#     tt 

Jan.         0 

74  47    7.4 

1  36  i2.8 

-0    7.3 

-0    4    7.4 

•hS  44.0 

9.857  6596 

-687 

2 

78    0  35.5 

1  36  45.9 

+0  13.1 

+0    7  20.9 

6  44.0 

9.857  5250 

669 

4 

81  14  10.8 

1  36  49.4 

0  33.3 

0  18  48.2 

5  48.0 

9.857  3961 

630 

6 

84  27  53.3 

1  86  58.0 

0  53.1 

0  30  12.3 

5  40.9 

9.857  2732 

598 

8 

87  41  42.9 

1  86  56.6 

1  12.3 

0  41  31.0 

5  37.7 

9.857  1569 

665 

10 

90  55  39.5 

1  87    0.0 

+1  30.5 

+0  52  42.2 

+5  33.3 

9.857  0474 

-530 

12 

94    9  42.9 

1  87    8.4 

1  47.6 

1    3  43.6 

5  27.9 

9.856  9452 

492 

14 

97  23  52.9 

1  87    6.6 

2    3.3 

1  14  33.1 

5  21.4 

9.856  8505 

454 

16 

100  38    9.4 

1  87    9.8 

2  17.5 

1  25    8.6 

5  13.9 

9.856  7637 

414 

18 

103  52  32.1 

1  87  12.9 

2  29.9 

1  35  28.1 

5    5.4 

9.856  6851 

372 

20 

107    7    0.8 

1  87  15.8 

+2  40.4 

+1  45  29.5 

+4  55.9 

9.856  6149 

-830 

22 

110  21  35.0 

1  87  18.4 

2  48.9 

1  55  10.9 

4  45.3 

9.856  5538 

286 

24 

113  36  14.5 

1  87  20.9 

2  55.2 

2    4  30.2 

4  88.8 

9.856  5007 

241 

26 

116  50  58.8 

1  87  28.8 

2  59.2 

2  13  25.7 

4  21.5 

9.856  4570 

196 

28 

120    5  47.5 

1  87  25.4 

3    1.0 

2  21  55.6 

4     8.3 

9.856  4225 

149 

30 

123  20  40.2 

1  87  27.2 

+3    0.4 

+2  29  58.3 

+3  54.2 

9.856  3974 

-102 

Feb.        1 

126  35  36.2 

1  87  28.8 

2  57.5 

2  37  32.1 

8  39.4 

9.856  3817 

55 

3 

129  50  35.1 

1  87  80.1 

2  52.3 

2  44  35.6 

3  24.0 

9.856  3754 

-    8 

5 

133    5  36.4 

1  87  31.1 

2  44.9 

2  51    7.4 

3     7.8 

9.856  3786 

+  40 

7 

136  20  39.3 

1  87  81.8 

2  35.4 

2  57    6.2 

2  51.0 

9.856  3912 

87 

9 

139  35  43.2 

1  37  82.1 

+2  23.9 

+3    2  30.8 

+2  33.6 

9.856  4133 

+134 

11 

142  50  47.6 

1  37  32.2 

2  10.6 

3    7  20.2 

2  15.8 

9.856  4447 

180 

13 

146    5  51.8 

1  87  81.9 

1  55.5 

3  11  33.5 

1  57.5 

9.856  4854 

226 

15 

149  20  56.0 

1  87  81.2 

1  39.0 

SaL5    9.8 

1  38.8 

9.856  5351 

271 

17 

152  35  56.5 

1  37  80.2 

1  21.2 

3  18    8.4 

1  19.8 

9.856  5937 

315 

19 

155  50  55.7 

1  37  28.9 

+1    2.4 

+3  20  28.9 

+1     0.6 

9.856  6610 

•^358 

21 

159    5  51.7 

'  1  87  27.1 

0  42.8 

3  22  10.7 

0  41.2 

9.856  7369 

400 

23 

162  20  44.0 

1  87  25.1 

0  22.6 

3  23  13.5 

0  21.6 

9.856  8210 

441 

25 

165  35  31.9 

1  37  22.7 

+0    2.2 

3  23  37.3 

+0    2.1 

9.856  9131 

480 

27 

168  50  14.6 

1  37  20.0 

-0  18.2 

3  23  22.0 

-0  17.4 

9.857  0129 

518 

Mar.         1 

172    4  51.5 

1  37  16.9 

-0  38.4 

+3  22  27.7 

-0  36.9 

9.857  1201 

+564 

3 

175  19  22.0 

1  87  18.5 

0  58.2 

3  20  54.6 

0  56.2 

9.857  2342 

588 

5 

178  33  45.4 

1  37    9.8 

1  17.1 

3  18  43.1 

1  15.3 

9.857  3550 

620 

7 

181  48    1.1 

1  37    5.9 

1  35.1 

3  15  53.7 

1  84.1 

9.857  4820 

650 

9 

185    2    8.7 

1  37     1.7 

1  51.8 

3  12  26.9 

1  52.6 

9.857  6148 

678 

11 

188  16    7.6 

1  36  57.2 

-2    7.1 

+3    8  23.6 

-2  10.6 

9.857  7529 

+708 

13 

191  29  57.4 

1  36  52JS 

2  20.8 

3    3  44.6 

2  28.3 

9.857  8960 

727 

15 

194  43  37.6 

1  36  47.7 

2  32.7 

2  58  30.9 

2  45.4 

9.858  0435 

748 

17 

197  57    7.9 

1  36  42.6 

2  42.7 

2  52  43.5 

3     1.9 

9.8581950 

767 

19 

201  10  27.8 

1   36  37.4 

2  50.6 

2  46  23.6 

3  17.9 

9.858  3500 

783 

21 

204  23  37.3 

1  36  32.1 

-2  56.3 

+2  39  32.4 

-3  33.2 

9.858  5080 

+797 

23 

207  36  36.1 

1  36  26.7 

2  59.8 

2  32  11.5 

3  47.7 

9.858  6685 

808 

25 

210  49  24.0 

1  36  21.2 

3    1.0 

2  24  22.2 

4     1.5 

9.858  8310 

816 

27 

214    2    0.9 

1  36  15.7 

3    0.0 

2  16    6.0 

4  14.5 

9.858  9949 

822 

29 

217  14  26.8 

1  36  10.2 

2  56.7 

2    7  24.7 

4  26.7 

9.859  1598 

826 

31 

220  26  41.7 

1  36     4.7 

-2  51.2 

+1  58  19.9 

-4  38.0 

9.859  3252 

1     +827 

Apr.         2 

223  38  45.6 

1   35  59.3 

-2  43.6 

+1  48  53.4 

-4   48.4 

9.859  4904 

1     +825 
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FOR  GREENWIC5H  MEAN  NOON. 


Dtte. 

HaUoontrio 

IfMBKmiteoK 
oTDift*. 

Var.per 
Day. 

to  Orbit 

HeUooantrlo 
Latttdde. 

Var.per 
Day. 

Lonrithm  Of 
Ra^aVeetor. 

Var.per 
Day. 

•       r        If 

•    t     tt 

t       n 

•       t        n 

t       n 

r.         2 

223  38  45.6 

1  86  fiOJ 

-2  43.6 

+1  48  53.4 

-4  48.4 

9.859  4904 

4885 

4 

226  50  38.9 

1  S6  M.0 

2  33.9 

1  39    6.9 

4  67.9 

9.859  6550 

821 

6 

230    2  21.5 

1  U  48.7 

2  22.4 

1  29    2.4 

5    6.4 

9.859  8186 

814 

8 

233  13  53.7 

1  85  48.8 

2    9.0 

1  18  41.8 

5  14.0 

9.859  9805 

805 

10 

236  25  15.8 

1  86  88.8 

1  54.1 

1    8    7.0 

6  20.6 

9.860 1403 

798 

12 

239  36  28.1 

1  86  83.8 

-1  37.8 

+0  57  20.0 

-6  86.2 

9.860  2975 

4779 

14 

242  47  31.0 

1  86  29.1 

1  20.3 

0  46  22.9 

5  80.8 

9.860  4516 

782 

16 

245  58  24.8 

1  86  24.7 

1    1.8 

0  35  17.6 

5  84.8 

9.860  6022 

748 

18 

249    9  10.1 

1  86  20.8 

0  42.6 

0  24    6.3 

5  86.8 

9.860  7487 

722 

20 

252  19  47.2 

1  86  16.6 

0  22.8 

0  12  50.9 

5  88.8 

9.860  8908 

888 

22 

255  30  16.6 

1  86  12.9 

-0    2.8 

+0    1  33.7 

-6  88.8 

9.861 0279 

4678 

24 

258  40  39.0 

1  86    9US 

+0  17.3 

-0    9  43.5 

6  88.2 

9.861 1598 

646 

26 

261  50  54.8 

1  86    6.4 

0  37.1 

0  20  58.4 

6  86.6 

9.861  2859 

616 

28 

265    1    4.6 

1  86    8JS 

0  56.4 

0  32    9.1 

6  84.0 

9.861  4060 

586 

30 

268  11    8.9 

1  86    0.9 

1  15.1 

0  43  13.5 

6  80.8 

9.861  5196 

561 

y      2 

271  21    8.3 

1  84  68.6 

+1  32.8 

-0  54    9.7 

-6  26.7 

9.861  6264 

4616 

4 

274  31    3.5 

1  84  66.6 

149.4 

1    4  55.7 

6  20.1 

9.861  7260 

480 

6 

277  40  54.9 

1  84  64.9 

2    4.6 

1  15  29.5 

6  18.5 

9.861  8183 

448 

8 

280  50  43.3 

1  84  68JS 

2  18.4 

1  25  49.3 

5    6.0 

9.861  9080 

408 

10 

284    0  29.1 

1  84  62.4 

2  30.4 

1  35  53.1 

4  67.6 

9.861  9796 

888 

12 

287  10  12.9 

1  84  61.5 

+2  40.6 

-1  45  39.3 

-4  48.4 

9.862  0481 

4822 

14 

290  19  55.3 

1  84  60.9 

2  48.8 

1  55    6.0 

4  88.2 

9.8621063 

280 

16 

293  29  36.8 

1  84  60.6 

2  55.0 

2    4  11.5 

4  27.2 

9.862  1599 

286 

18 

296  89  18.0 

I  84  60.8 

2  59.0 

2  12  54.2 

4  16.4 

9.862  2028 

198 

20 

299  48  59.3 

I  84  50.8 

3    0.9 

2  21  12.6 

4    2.8 

9.862  2368 

148 

22 

302  58  41.3 

1  84  61.2 

+3    0.6 

-2  29    5.1 

-8  49.8 

9.862  2620 

4104 

24 

806    8  24.4 

1  84  61.9 

2  58.0 

2  36  30.5 

8  86.6 

9.862  2782 

58 

26 

300  18    9.1 

1  84  62.8 

2  53.3 

2  43  27.2 

8  21.0 

9.862  2853 

418 

28 

312  27  55.7 

1  84  63.9 

2  46.6 

2  49  54.2 

8    5.8 

9.862  2833 

-88 

30 

315  37  44.7 

1  34  65.1 

2  37.7 

2  55  50.1 

2  50.0 

9.862  2722 

78 

oe       1 

318  47  36.4 

1  34  66.6 

+2  26.9 

-3    1  13.9 

-2  88.7 

9.862  2521 

-128 

3 

321  57  31.2 

1  34  68.2 

2  14.4 

8    6    4.7 

2  17.0 

9.862  2231 

168 

5 

325    7  29.3 

1  36    0.0 

2    0.2 

8  10  21.5 

1  59.8 

9.862 1851 

212 

7 

328  17  31.2 

1  36     1.9 

144.6 

3  14    3.5 

1  42.2 

9.862  1384 

256 

9 

331  27  37.0 

1  36    4.0 

1  27.6 

3  17  10.1 

1  24.4 

9.862  0880 

298 

11 

334  37  47.1 

1  36    6.1 

+1    9.6 

-3  19  40.7 

-1     6.2 

9.862  0192 

-^340 

13 

337  48    1.6 

1  36    8.4 

0  50.7 

3  21  34.7 

0  47.8 

9.861  9471 

381 

15 

340  58  20.7 

1  36  10.7 

0  31.2 

3  22  51.8 

0  29.8 

9.861 8609 

421 

17 

344    8  44.5 

1  36  13.2 

+0  11.4 

3  23  31.7 

-0  10.6 

9.861  7788 

400 

19 

347  19  13.4 

1  36  15.7 

-0    8.7 

3  23  34.2 

40    8.1 

9.861 6831 

497 

21 

350  29  47.3 

1  36  18.3 

-0  28.6 

-3  22  59.3 

40  20.8 

9.861  5802 

-582 

23 

353  40  26.6 

1  35  21.0 

0  48.2 

3  21  46.9 

0  45.5 

9.861  4703 

566 

25 

356  51  IJ  .2 

1  35  23.7 

1    7JJ 

3  19  57.4 

1     4.0 

9.861  3537 

509 

27 

0    2    1.3 

1  35  26.4 

1  25.4 

3  17  31.0 

1  22.4 

9.861 2307 

630 

29 

3  12  57.0 

1  35  29.2 

142.6 

3  14  28.0 

1  40.6 

9.861 1018 

659 

1 

6  23  58.3 

1  35  32.1 

-1  58.5 

-3  10  49.0 

+1  58.4 

9.860  9674 

-685 

3 

9  35    5.5 

1  35  85.0 

-2  12.9 

-3    6  34.6 

42  16.0 

9.860  8279 

>    -1V^ 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUooemtric 

Lon^tode, 

MeanEquinoz 

of  Date. 

Var.por 
Day. 

Reductton 
to  Orbit. 

Heliocentrk) 
Latitude. 

Var.per 
Day. 

Lcniithiiior 
BaSoaVeetor. 

1 — 

Vai 
D 

•     f      tt 

m      1       tt 

»          f9 

•     1      tt 

/     ## 

July         1 

6  23  58.8 

1  35  82.1 

-1  58.5 

-8  10  49.0 

+1  58.4 

9.860  9674 

— 

3 

9  35    5.5 

1  85  85.0 

2  12.9 

3    6  34.6 

2  16.0 

9.860  8279 

5 

12  46  18.5 

1  85  88.0 

2  25.7 

3    1  45.4 

2  83.1 

9.860  6836 

7 

15  57  87.4 

1  85  41.0 

2  36.8 

2  56  22.4 

2  49.8 

9.860  5350 

9 

19    9    2.4 

1  85  44.0 

2  45.8 

2  50  26.3 

8    6.1 

9.860  3825 

11 

22  20  33.5 

1  85  47.1 

-2  52.9 

-2  43  58.3 

+8  21.8 

9.860  2267 

— 

IS 

25  32  10.7 

1  85  60.2 

2  57.8 

2  86  59.6 

8  86.8 

9.860  0680 

15 

28  43  54.3 

1  35  53.4 

3    0.5 

2  29  31.3 

3  51.8 

9.859  9069 

17 

31  55  44.2 

1  35  56.5 

3    0.9 

2  21  34.8 

4    6.1 

9.859  7438 

19 

35    7  40.5 

1  35  50.8 

2  59.1 

2  13  11.5 

4  18.1 

9.859  5794 

21 

38  19  43.3 

1  36    8.1 

-2  55.1 

-2    4  22.9 

+4  ao.8 

9.859  4141 

— 

23 

41  31  52.8 

1  36    6.4 

2  48.9 

1  55  10.7 

4  41.8 

9.859  2484 

25 

44  44    8.9 

1  36    9.7 

2  40.5 

1  45  36.4 

4  52.4 

9.859  0829 

27 

47  56  31.8 

1  36  13.2 

2  30.2 

1  35  41.8 

5    2U) 

9.858  9180 

29 

51    9    1.6 

1  36  16.6 

2  17.9 

1  25  28.9 

5  10.8 

9.858  7543 

31 

54  21  38.2 

1  36  20.1 

-2    3.9 

-1  14  59.4 

+5  18.6 

9.858  5924 

— 

Aug.         2 

57  34  22.0 

1  36  23.7 

1  48.4 

1    4  15.2 

5  26.4 

9.858  4326 

4 

60  47  12.8 

1  36  27.2 

1  31.4 

0  53  18.5 

6  81.1 

9.858  2756 

6 

64    0  10.7 

1  36  80.7 

1  13.4 

0  42  11.3 

5  85.9 

9.858 1218 

8 

67  13  15.7 

1  36  34.8 

0  54.3 

0  30  55.6 

5  39.6 

9.857  9718 

10 

70  26  28.0 

1  36  88.0 

-0  34.6 

-0  19  33.6 

+6  42.2 

9.857  8259 

— 

12 

73  39  47.6 

1  86  41.6 

-0  14.4 

-0    8    7.4 

5  48.8 

9.857  6848 

14 

76  53  14.4 

1  36  45.2 

+0    6.0 

+0    3  20.7 

5  44Jt 

9.857  5488 

16 

80    6  48.4 

1  36  48.8 

0  26.3 

0  14  48.6 

6  48.6 

9.857  4183 

18 

83  20  29.6 

1  36  52.4 

0  46.2 

0  26  14.2 

5  41.8 

9.857  2938 

20 

86  34  17.8 

1  36  56.9 

+1    5.7 

+0  37  35.1 

+5  88.9 

9.857  1758 

— 

22 

89  48  13.1 

1  36  59.8 

124.2 

0  48  49.2 

5  85.0 

9.857  0645 

24 

93    2  15.1 

1  37    2.7 

141.8 

0  59  54.3 

6  ao.0 

9.856  9605 

26 

96  16  23.8 

1  37    6.0 

1  58.0 

1  10  48.3 

5  28.8 

9.856  8639 

28 

99  30  39.0 

1  37    9.2 

2  12.7 

1  21  29.0 

5  16.7 

9.856  7752 

30 

102  45    0.4 

1  37  12.3 

+2  25.8 

+1  31  54.3 

+5    8.5 

9.856  6945 

_ 

Sept.        1 

105  59  27.9 

1  37  15.2 

2  37.0 

1  42    2.2 

4  59.2 

9.8566222 

3 

109  14    1.0 

1  37  17.9 

2  46.2 

1  51  50.7 

4  49.1 

9.8565585 

5 

112  28  39.4 

1  37  20.5 

2  53.2 

2    1  18.0 

4  88.0 

9.856  5036 

7 

115  43  22.8 

1  37  22.8 

2  58.0 

2  10  22.0 

4  26.9 

9.856  4578 

9 

118  58  10.6 

1  37  24.9 

+3    0.6 

+2  19    1.0 

+4  18.0 

9.856  4211 

— 

11 

122  13    2.4 

1  37  26.8 

3    0.8 

2  27  13.4 

8  59.2 

9.856  3937 

13 

125  27  57.8 

1  37  28.5 

2  58.8 

2  34  57.4 

8  44.7 

9.856  3756 

15 

128  42  56.2 

1  37  29.9 

2  54.4 

2  42  11.7 

3  29.4 

9.856  3670 

— 

17 

131  57  57.J 

1  37  31.0 

2  47.7 

2  48  54.6 

3  18.4 

9.856  3679 

+ 

19 

135  12  59.9 

1  37  81.7 

+2  39.0 

+2  55    5.1 

•f2  56.9 

9.856  3782 

+ 

21 

138  28    3.8 

1  37  82.1 

2  28.2 

3    0  41.7 

2  89.7 

9.8563979 

23 

14143    8.3 

1  37  8^3 

2  15.4 

3    5  43.5 

2  22.0 

9.8564269 

25 

144  58  12.8 

1  37  82.1 

2    1.0 

3  10    9.4 

2    8.9 

9.856  4652 

27 

148  13  16.6 

1  87  81.6 

1  44.9 

3  13  58.7 

1  463 

9.856  5126 

29 

151  28  18.9 

1  87  80.7 

+1  27.6 

+3  17  10.5 

+1  26.4 

9.856  5690 

+ 

Oct.         1 

154  43  19.0 

1  X*  99.4 

+1    9.1 

+3  19  44.3 

+1     7.3 

9.856  6341 

+ 
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FOE  GREENWICH  MEAN  NOON. 


Tffk^tffmpfr*^ 

Vat.  per 
Day. 

Reduction 
to  Orbit. 

Helinoaitrio 
Latitude. 

Var.per 
Day. 

Logarithm  of 

Radlut  Vector. 

1 

Date. 

Lomdtude, 

lleMi  BqninoK 

cfDate. 

Var.per 
Dv. 

•     #      ## 

m     t       n 

t      t$ 

•     t      It 

1     ti 

rt         1 

154  43  19.0 

1  S7  20.4 

+1    9.1 

+3  19  44.3 

-¥1    7.8 

9.856  6341 

4847 

8 

157  58  16.2 

1  S7  87.8 

0  49.7 

'  8  21  39.6 

0  48.0 

9.856  7078 

880 

5 

161  13  10.0 

1  S7  36.9 

0  29.5 

8  22  56.1 

0  38.5 

9.856  7898 

431 

7 

164  27  59.4 

1  S7  88.6 

+0    9.4 

8  23  33.5 

40    8.9 

9.856  8799 

470 

9 

167  42  43.9 

1  S7  80.9 

-0  11.1 

8  23  31.8 

-0  10.6 

9.856  9777 

508 

11 

170  57  22.8 

1  87  17.9 

-0  31 .5 

+3  22  51.1 

-0  30.1 

9.857  0829 

+544 

13 

174  11  55.4 

1  87  14.6 

0  51.4 

8  21  31.5 

0  49.5 

9.857  1952 

579 

16 

177  26  21 .2 

1  87  11.1 

1  10.6 

3  19  33.3 

1     8.6 

9.867  3142 

611 

17 

180  40  39.5 

1  87    7.3 

1  29.0 

3  16  67.1 

1  27.6 

9.867  4395 

642 

19 

183  54  49.9 

1  87    8.1 

1  46.1 

8  13  43.2 

1  46.2 

9.867  5707 

670 

21 

187    8  51.6 

1  86  58.7 

-2    2.0 

+3    9  62.6 

-2     4.4 

9.857  7075 

+697 

23 

190  22  44.4 

1  36  54.1 

2  16.3 

8    5  25.9 

2  22.3 

9.867  8493 

721 

25 

]93  36  27.7 

1  86  49.3 

2  28.8 

3    0  24.2 

3  39.5 

9.867  9957 

743 

27 

196  50    1.2 

1  86  44.3 

2  39.4 

2  54  48.4 

3  56.3 

9.868  1461 

763 

29 

200    3  24.5 

1  86  89.0 

2  48.0 

2  48  39.7 

8  13.4 

9.858  3003 

779 

31 

203  16  37.3 

1  86  33.8 

-2  54.5 

+2  41  69.4 

-^  37.9 

9.868  4575 

+798 

>v.        2 

206  29  39.6 

1  86  38.4 

2  58.8 

2  34  48.7 

3  43.7 

9.868  6174 

806 

4 

209  42  30.9 

1  86  33.9 

8    0.8 

2  27    9.2 

8  66.7 

9.858  7795 

815 

6 

212  55  11.3 

1  86  17.4 

3    0.6 

2  19    2.3 

4  10.0 

9.858  9432 

833 

8 

216    7  40.7 

1  86  13.0 

2  58.1 

2  10  29.6 

4  22.5 

9.869  1080 

836 

10 

219  19  59.2 

1  86    6.5 

-2  53.4 

+2    1  32.8 

-A  34.2 

9.869  2734 

+837 

12 

222  32    6.7 

1  86    1.0 

2  46.5 

1  52  13.6 

4  44.9 

9.859  4388 

837 

14 

225  44    3.3 

1  85  55.6 

2  37.5 

1  42  33.9 

4  54.7 

9.859  6039 

834 

16 

228  55  49.2 

1  85  50.8 

2  26.6 

1  32  35.5 

5    3.6 

9.859  7680 

817 

18 

232    7  24.7 

1  85  45.3 

2  13.9 

1  22  20.3 

5  11.5 

9.859  9306 

808 

20 

235  18  50.0 

1  85  40.1 

-1  59.5 

+1  11  50.3 

-h  18.4 

9.860  0911 

+797 

22 

238  30    5.3 

1  85  85.3 

1  43.6 

1    1    7.4 

5  24.4 

9.860  2493 

784 

24 

241  41  11.1 

1  85  80.6 

1  26.5 

0  50  13.6 

5  29.8 

9.860  4045 

768 

26 

244  52    7.7 

1  85  36.1 

1    8.4 

0  39  11.0 

5  33.3 

9.860  5563 

750 

28 

248    2  55.6 

1  85  31.8 

0  49.4 

0  28    1.6 

5  36.1 

9.860  7042 

739 

30 

251  13  35.2 

1  85  17.8 

-0  29.7 

+0  16  47.4 

-5  37.9 

9.860  8478 

+706 

dc.        2 

254  24    7,0 

1  85  14.0 

-0    9.8 

+0    5  30.6 

5  38.7 

9.860  9866 

683 

4 

257  34  31 .5 

1  85  10.5 

+0  10.3 

-0    5  46.8 

5  38.5 

9.861  1203 

655 

6 

260  44  49.3 

1  85    7.8 

0  30.2 

0  17    2.8 

5  37.8 

9.861  2483 

636 

8 

268  55    0.8 

1  85    4.8 

0  49.8 

0  28  15.2 

5  35.0 

9.861  3704 

595 

10 

267    5    6.7 

1  85    1.6 

+1    8.7 

-0  39  22.0 

-5  31.7 

9.861  4862 

+568 

12 

270  15    7.5 

1  34  59.3 

1  26.7 

0  50  21.3 

5  37.4 

9.861  5953 

528 

14 

273  25    8.8 

1  34  57.3 

143.7 

1    1  11.1 

5  22.3 

9.861  6974 

493 

16 

276  34  56.3 

1  84  55.4 

1  59.5 

1  11  49.4 

5  15.9 

9.861  7922 

455 

18 

279  44  45.4 

1  34  53.8 

2  13.8 

1  22  14.2 

5    8.8 

9.861  8793 

416 

20 

282  54  31.8 

1  34  53.6 

+2  26.4 

-1  32  23.8 

-5    0.7 

9.861  9586 

+876 

22 

286    4  16.0 

1  34  51.6 

2  87.2 

1  42  16.3 

4  61.7 

9.862  0298 

335 

24 

289  13  58.6 

1  84  51.0 

2  46.2 

1  61  60.0 

4  41.8 

9.862  0927 

393 

26 

292  23  40.2 

1  84  80.7 

2  53.1 

2    1    3.x 

4  31.1 

9.862  1471 

351 

28 

295  33  21.3 

1  84  50.5 

2  57.9 

2    9  53.9 

4  19.6 

9.862  1929 

307 

80 

298  43    2.3 

1  34  50.6 

+3    0.5 

-2  18  21.0 

-4     7.4 

9.862  2299 
9.862  2580 

+168 

32 

301  52  43.8 

1  34  50.9 

+3    0.9 

-2  26  22.8 

-3  54.8 

+118 
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162  MABS,  1918. 

MKAK  TDffl. 


MARS,  1918.  16S 

KEAN  TIME. 


164  MAK8,  1918. 

O  MEAN  TIME. 


MAES,  1918.  166 

MEAN  TIME. 


166  MARS,  1918. 

MEAN  TIME. 


MABS,  1918.  167 

MEAN  TIME. 


168  MARS,  1918. 

MEAN  TIME. 


MAES,  1918.  169 

MEAN  TIME. 
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MARS,  1918. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUocentrle 

L<iuitiide, 

Mean  Equinox 

or  Date. 

Var.per 
Day. 

Reduction 
to  Orbit 

Heliocentric 
Latltnde. 

Var.per 
Day. 

Logarithm  of 
Badkis  Vector. 

Var.per 
Day. 

•      t      It 

1     It 

It 

•     /      // 

// 

Jan.         0 

141  33  46.3 

28  20.5 

-  4.9 

+1  50  53.5 

-2.4 

0.220  5110 

+  767 

2 

142  26  26.1 

36  19.4 

6.6 

1  50  48.1 

8.1 

0.220  6592 

715 

4 

143  19    3.8 

36  18.4 

8.2 

1  50  41.1 

3.9 

0.220  7971 

664 

6 

144  11  39.7 

36  17.6 

9.8 

1  50  32.5 

4.7 

0.220  9248 

612 

8 

145    4  13.7 

36  16.6 

11.4 

1  50  22.3 

5JS 

0.221  0421 

561 

10 

145  56  46.1 

26  15.8 

-13.0 

+1  60  10.6 

-6.3 

0.221 1491 

+  500 

12 

146  49  17.0 

36  15.1 

14.6 

1  49  57.4 

7.0 

0.221  2458 

458 

14 

147  41  46.6 

36  14.6 

16.2 

1  49  42.7 

7.7 

0.221  3322 

406 

16 

148  34  15.0 

36  13.9 

17.8 

1  49  26.6 

8.5 

0.221  4082 

854 

18 

149  26  42.3 

36  13.4 

19.3 

1  49    8.8 

9.3 

0.221  4739 

303 

20 

]50  19    8.7 

36  13.0 

-20.8 

+1  48  49.5 

-10.0 

0.221  5291 

+  260 

22 

151  11  34.4 

86  12.7 

22.3 

1  48  28.6 

10.8 

0.221  5740 

196 

24 

152    3  59.5 

26  12.4 

23.8 

1  48    6.3 

11.5 

0.221  6085 

146 

26 

152  56  24.1 

26  12.3 

25.3 

1  47  42.5 

13.3 

0.221  6326 

94 

28 

153  48  48.5 

36  13.1 

26.7 

1  47  17.3 

13.0 

0.221  6462 

+    43 

30 

154  41  12.7 

26  12.1 

-28.1 

+1  46  50.4 

-13.8 

0.221  6495 

-    10 

B^b.        1 

155  33  36.9 

36  13.1 

29.5 

1  46  22.1 

14.5 

0.221  6424 

63 

3 

156  26    1.2 

36  13.3 

30.9 

1  45  52.3 

15.3 

0.221  6249 

118 

5 

157  18  25.9 

36  13.4 

32.2 

1  46  21 .1 

16.0 

0.221  5971 

166 

7 

158  10  51.0 

36  13.7 

3S.5 

1  44  48.4 

16.7 

0.221  5589 

317 

9 

159    3  16.6 

36  13.0 

-34.8 

+1  44  14.2 

• 

-17.4 

0.221  5104 

-269 

11 

159  55  43.1 

36  13.4 

36.0 

1  43  38.6 

18.3 

0.221  4514 

821 

IS 

160  48  10.4 

26  13.9 

37.2 

1  43    1.4 

19.0 

0.221  3820 

373 

15 

161  40  38.8 

36  14.6 

38.4 

1  42  22.8 

19.7 

0.2213023 

434 

17 

162  33    8.4 

36  15.1 

39.5 

1  41  42.8 

30.4 

0.221  2123 

476 

19 

163  25  39.3 

36  15.8 

-40.6 

+1  41    1.4 

-31.1 

0.221 1119 

-528 

21 

164  18  11.7 

36  16.6 

41.6 

1  40  18.5 

21.8 

0.221  0013 

579 

23 

165  10  45.8 

36  17.5 

42.7 

1  39  34.1 

23.5 

0.220  8802 

631 

25 

166    3  21.7 

26  18.4 

43.6 

1  38  48.4 

33.3 

0.220  7489 

66S 

27 

166  55  59.5 

26  19.5 

44.6 

1  38    1.2 

33.9 

0.220  6072 

734 

Biar.         1 

167  48  39.4 

26  20.5 

-45.5 

+1  37  12.6 

-34.6 

0.220  4553 

-785 

3 

168  41  21.6 

26  21.7 

46.4 

1  36  22.6 

35.3 

0.220  2931 

836 

5 

169  34    6.1 

26  22.9 

47.2 

1  35  31.2 

36.0 

0.220  1207 

888 

7 

170  26  53.2 

26  24.3 

47.9 

1  34  38.5 

36.7 

0.219  9381 

839 

9 

371  19  42.9 

36  35.6 

48.7 

1  33  44.3 

37.4 

0.219  7453 

989 

11 

172  12  35.6 

36  37.1 

-49.4 

+1  32  48.8 

-28.1 

0.219  5424 

-1040 

13 

173    5  31.2 

36  38.6 

50.0 

1  31  51.9 

38.8 

0.219  3292 

1091 

15 

173  58  29.9 

36  80.3 

50.6 

I  30  53.7 

39.5 

0.219  1059 

1143 

17 

174  51  32.0 

26  31.9 

51.1 

>  29  54.0 

30.3 

0.218  8726 

1193 

19 

175  44  37.5 

26  33.6 

61.6 

1  28  53.0 

30.8 

0.218  6292 

1243 

21 

176  37  46.6 

26  85.5 

-52.0 

+1  27  50.7 

-31.5 

0.218  3757 

-1393 

23 

177  30  59.4 

26  87.4 

52.4 

1  26  47.0 

83.3 

0.2181123 

1343 

25 

178  24  16.2 

26  89.4 

52.8 

1  25  42.0 

83.8 

0.217  8389 

1393 

27 

179  17  37.0 

26  41.4 

53.1 

1  24  35.7 

33.5 

0.217  5555 

1441 

29 

180  11    1.9 

26  43.6 

53.3 

1  23  28.1 

84.1 

0.217  2624 

1490 

31 

181    4  31.3 

26  45.8 

-53.5 

+1  22  19.2 

-34.8 

0.216  9593 

-1540 

Apr.        2 

181  58    5.2 

26  48.1 

-53.7 

+1  21    8.9 

-35.5 

0.216  6464 

>1589 
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HeUoooitric 

L«lltWi6, 

Mam  Eanftiax 
oTDite. 

Vnr.  per 

Bedoetlon 
toOifatt. 

HUkmntrio 

Var.por 

Lonrithmof 
Bikd&iVaclor. 

Var.por 

D»te. 

LAtttoda. 

m        r        ft 

t     // 

#f 

•     f      If 

rt 

ift.         2 

181  58    5.2 

96  48a 

-53.7 

+1  21    8.9 

-85.6 

0.216  6464 

-1580 

4 

182  51  43.7 

26  SOA 

53.8 

1  19  57.4 

8641 

0.216  3237 

1688 

6 

183  45  27.0 

26  52.0 

53.8 

1  18  44.7 

86.7 

0.215  9913 

1686 

8 

184  39  15.3 

96  &5.4 

53.8 

1  17  30.6 

87.8 

0.215  6492 

1785 

10 

185  33    8.6 

26  58.0 

53.7 

1  16  15.4 

8841 

0.215  2974 

1788 

12 

186  27    7.3 

27    0.7 

*53.6 

+1  14  58.8 

-88.6 

0.214  9361 

-1880 

14 

187  21  11.3 

27    8.4 

53.4 

1  13  41.0 

80.3 

0.214  5652 

1878 

16 

188  15  21.0 

27    6.3 

53  J2 

1  12  22.0 

80.8 

0.214 1848 

1025 

18 

189    9  36.3 

27    0.1 

52.9 

1  11    1.8 

40.4 

0.213  7950 

1073 

20 

190    3  57.5 

27  13.1 

52.6 

1    9  40.3 

4141 

0.213  3958 

3010 

22 

190  58  24.7 

37  15.1 

-52  J2 

+1    8  17.6 

-41.6 

0.212  9873 

-3066 

24 

191  52  58.1 

37  18.3 

51.7 

1    6  53.8 

43.8 

0.212  5696 

3113 

26 

192  47  37.8 

37  31JS 

51.2 

1    5  28.7 

43.8 

0.212 1426 

3158 

28 

193  42  24.0 

37  34.7 

60.7 

1    4    2.5 

48.4 

0.211 7065 

2208 

30 

194  37  16.8 

37  38.1 

50a 

1    2  35.2 

4441 

0.211 2613 

33a 

»y      2 

195  32  16.4 

37  81.5 

-49.4 

+1    1    6.7 

-44.6 

0.210  8071 

-3208 

4 

196  27  22.8 

37  850) 

48.7 

0  59  37.1 

46a 

0.210  3439 

3888 

6 

197  22  36.4 

37  88.6 

48.0 

0  58    6.3 

464 

0.209  8719 

3883 

8 

198  17  57.2 

37  43.3 

47.2 

0  56  34.5 

46.8 

0.209  3912 

3496 

10 

199  13  25.4 

37  4AJ0 

46.3 

0  55    1.6 

464 

0.208  9017 

3460 

12 

200    9    1.1 

37  49.8 

-45.4 

+0  53  27.6 

-474 

0.208  4036 

-3513 

14 

201    4  44.6 

37  58.7 

44.4 

0  51  52.5 

474 

0.207  8970 

3554 

16 

202    0  35.8 

37  57.6 

43.4 

0  50  16.4 

484 

0.207  3819 

3506 

18 

202  56  35.1 

28    14 

42.4 

0  48  39.3 

484 

0.206  8585 

3688 

20 

203  52  42.4 

28    5.7 

41.3 

0  47    1.2 

404 

0.206  3268 

9679 

22 

204  48  58.1 

28    9.9 

-40.1 

+0  45  22.1 

-^4 

0.205  7869 

-3730 

24 

205  45  22.1 

28  14.3 

38.9 

0  43  42.0 

504 

0.205  2389 

3760 

26 

206  41  54.8 

38  18J» 

37.7 

0  42    0.9 

504 

0.204  6830 

3700 

28 

207  38  36.1 

28  23.8 

36.4 

0  40  18.9 

514 

0.204  1192 

3888 

30 

208  35  26.2 

38  37.3 

35.1 

0  38  36.0 

51.7 

0.203  5476 

3877 

me       1 

209  32  25.4 

28  81.9 

-33.7 

+0  36  52.1 

-534 

0.202  9684 

-3015 

3 

210  29  33.8 

28  36.5 

32.3 

0  35    7.4 

534 

0.202  3815 

3868 

5 

211  26  51.4 

28  41^ 

30.8 

0  33  21.8 

584 

0.201  7873 

3080 

7 

212  24  18.5 

28  45.9 

29.3 

0  31  35.3 

53.4 

0.201 1858 

8086 

9 

213  21  55.1 

38  50.8 

27.8 

0  29  48.0 

584 

0.200  5770 

3061 

U 

214  19  41.6 

28  55.7 

-26.2 

+0  27  59.9 

-544 

0.199  9612 

-VM 

13 

215  17  37.8 

30    0.7 

24.6 

0  26  11.0 

54.6 

0.199  3385 

3181 

15 

216  15  44.2 

30    5.7 

23.0 

0  24  21.3 

554 

0.198  7089 

3165 

17 

217  14    0.6 

30  10.8 

21.4 

0  22  30.9 

55.4 

0.198  0726 

3196 

19 

218  12  27.4 

30  16X) 

19.7 

0  20  39.8 

55.7 

0.197  4298 

3280 

21 

219  11    4.5 

20  21^ 

-18.0 

+0  18  48.0 

-56.1 

0.196  7806 

-8363 

23 

220    9  52.2 

30  36.5 

16.2 

0  16  55.6 

56.4 

0.196  1252 

3308 

25 

221    8  50.6 

20  31.0 

14.4 

0  15    2.5 

56.7 

0.195  4637 

8333 

27 

222    7  59.9 

20  37.4 

12.6 

0  13    8.8 

57.0 

0.194  7962 

3353 

29 

223    7  20.1 

30  43.0 

10.8 

0  11  14.5 

574 

0.1941229 

3881 

ly         1 

224    6  51.4 

20  48.4 

-  9.0 

+0    9  19.6 

-57.5 

0.193  4440 

-3408 

S 

225    6  33.9 

30  54.1 

-  7.2 

+0    7  24.3 

-574 

0.192  7596 

-3«K% 
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HeUoooitilc 

Var.per 
Day. 

Bednetinn 
to  Orbit. 

HUloontiie 
LAtttade. 

Var.per 
DiyT 

LMBKithmol 
Bttfiu  Vector. 

1 

Date. 

MtmlUmtaai. 
oTDtfe. 

•     t      f/ 

f     tt 

*» 

•     t      It 

It 

July        1 

224    6  51.4 

20  48.4 

-  9.0 

+0    9  19.6 

-^7^ 

0.193  4440 

3 

225    6  33.9 

20  64.1 

7.2 

0    7  24.3 

67.8 

0.192  7596 

5 

226    6  27.8 

29  60.8 

5.3 

0    5  28.4 

68.1 

0.192  0700 

7 

227    6  33.1 

80    6.6 

3.4 

0    3  32.0 

68.8 

0.191  3752 

9 

228    6  50.0 

80  11.4 

-  1.5 

+0    I  35.2 

68.6 

0.190  6755 

11 

229    7  18.7 

80  17.8 

+  0.4 

-0    0  22.0 

-68.7 

0.189  9711 

13 

230    7  59.1 

30  23.2 

2.3 

0    2  19.5 

68.9 

0.189  2620 

15 

231    8  51.5 

80  20.2 

4.2 

0    4  17.5 

69.1 

0.188  5487 

17 

232    9  56.0 

80  86.3 

6.1 

0    6  15.8 

69.2 

0.187  8311 

19 

233  11  12.6 

80  41.4 

8.0 

0    8  14.3 

69.8 

0.187  1095 

21 

234  12  41.5 

80  47.6 

+  9.9 

-0  10  13.1 

•-69.4 

0.186  8841 

23 

235  14  22.8 

80  68^ 

11.8 

0  12  12.0 

69.6 

0.185  6552 

25 

236  16  16.6 

81     0.0 

13.6 

0  14  11.1 

69.6 

0.1849229 

27 

237  18  23.0 

81     6.8 

15.6 

0  16  10.3 

69.6 

0.184 1875 

29 

238  20  42.0 

81  12.7 

17.4 

0  18    9.7 

69.6 

0.183  4491 

31 

239  23  13.9 

81  19.2 

+19.2 

-0  20    9.0 

-4».6 

0.182  7080 

Aug.        2 

240  25  58.6 

81  26.6 

21.0 

0  22    8.4 

69.7 

0.181  9645 

4 

241  28  56.3 

31  82.1 

22.8 

0  24    7.8 

69.7 

0.181 2187 

6 

242  32    7.0 

81  88.6 

24.6 

0  26    7.0 

69.6 

0.180  4709 

8 

243  85  30.9 

81  46.2 

26.3 

0  28    6.2 

69.6 

0.179  7215 

10 

244  39    7.9 

81  61^ 

+28.0 

-0  80    5.1 

-69.4 

0.178  9704 

12 

245  42  58.8 

31  68J( 

29.8 

0  32    3.9 

69.8 

0.178  2182 

14 

246  47    2.0 

82    6.2 

31.4 

0  34    2.4 

60.2 

0.177  4649 

16 

247  51  19.1 

82  11.9 

83.0 

0  86    0.6 

69.0 

0.176  7109 

18 

248  55  49.6 

82  18.6 

84.6 

0  37  58.4 

68.8 

0.175  9564 

20 

250    0  33.6 

82  26.4 

+86.1 

-4)  39  55.9 

-68.6 

0.175  2018 

22 

251    5  31.2 

32  82.2 

87.6 

0  41  52.9 

66.4 

0.174  4471 

24 

252  10  42.5 

32  39.0 

39.0 

0  43  49.5 

68.2 

0.173  6929 

26 

253  16    7.4 

32  46.9 

40.4 

0  45  45.5 

67.9 

0.172  9393 

28 

254  21  46.0 

32  62.7 

41.7 

0  47  40.9 

67  J» 

0.172 1866 

30 

255  27  38.3 

82  69.6 

+43.0 

-0  49  35.6 

-67J 

0.171 4351 

Sept.       1 

256  33  44.5 

33    6.6 

44.2 

0  51  29.6 

66.8 

0.170  6851 

3 

257  40    4.3 

83  18.3 

45.4 

0  53  22.9 

66.4 

0.169  9370 

5 

258  46  37.9 

83  2041 

46.4 

0  55  15.4 

66.0 

0.169  1909 

7 

259  53  25.4 

33  27.2 

47.5 

0  57    7.1 

65.6 

0.1684473 

9 

261    0  26.6 

33  84.0 

+48.4 

-0  58  57.7 

-66.1 

0.167  7064 

11 

262    7  41.6 

33  40.9 

49.8 

1    0  47.5 

64.6 

0.166  9685 

13 

263  15  10.4 

83  47.8 

50.1 

1    2  36.1 

64.0 

0.166  2340 

15 

264  22  53.0 

33  64.7 

50.8 

1    4  23.7 

68.6 

0.165  5031 

17 

265  30  49.3 

84     1.6 

51.5 

1    6  10.2 

62.0 

0.164  7763 

19 

266  38  59.3 

34     8.4 

+52.1 

-1    7  55.4 

-63.8 

0.164  0537 

21 

267  47  23.0 

34  16.8 

52.6 

1    9  39.4 

61.7 

0.163  3358 

23 

268  56    0.3 

34  22.0 

53.0 

1  11  22.1 

61 X) 

0.162  6229 

25 

270    4  51.1 

84  28.8 

53.3 

1  13    3.4 

60.8 

0.161  9153 

27 

271  13  55.6 

84  86.6 

53.6 

1  14  43.2 

49.6 

0.161  2132 

29 

272  23  13.4 

34  42.2 

+53.7 

-1  16  21.6 

-48.8 

0.160  5173 

Oct.         1 

273  32  44.6 

34  48.9 

'       +53.8 

-1  17  58.4 

-48.0 

0.150  8277 

1 
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Date. 

HBUoontrio 
oTDi&e. 

Vnr.  per 

Reduction 
to  Orbit. 

Heliooantric 

Var.per 

DnyT 

Lonrfthmof 
Radtas  Vector. 

Vtr.per 
Day. 

m        t          tt 

1      II 

II 

•     1      II 

II 

let.           1 

273  32  44.6 

84  48.9 

+53.8 

-1  17  58.4 

-48.0 

0.159  8277 

-8432 

3 

274  42  29.2 

34  56.6 

53.8 

1  19  33.6 

47.2 

0.159  1447 

3896 

5 

275  52  26.9 

85    2.1 

53.7 

1  21    7.1 

46.4 

0.158  4686 

3362 

7 

277    2  37.6 

86    8.6 

53.5 

1  22  39.0 

i&JS 

0.157  7999 

8324 

9 

278  13    1.5 

86  16.2 

53.2 

1  24    9.0 

44.6 

0.157  1389 

3285 

11 

279  23  38.2 

86  21.6 

+52.8 

-1  25  37.1 

-43.6 

0.156  4859 

-8244 

13 

280  34  27.6 

36  27.9 

52.4 

1  27    3.4 

42.6 

0.155  8413 

8202 

15 

281  45  29.7 

36  84.2 

51.8 

1  28  27.7 

41.6 

0.155  2053 

3157 

17 

282  56  44.4 

36  40.4 

51.1 

1  29  49.9 

40.6 

0.154  5784 

3111 

19 

284    8  11.3 

86  46.6 

50.4 

1  31  10.0 

39.6 

0.153  9608 

3064 

21 

285  19  50.5 

36  62.6 

+49.6 

-1  32  28.1 

-38.6 

0.153  3530 

-3014 

23 

286  31  41.7 

86  68.6 

48.7 

1  33  43.9 

87.8 

0.152  7552 

2963 

25 

• 

287  43  44.8 

36    4.6 

47.7 

1  34  57.4 

86.2 

0.152  1678 

2910 

27 

288  55  59.6 

36  10.8 

46.6 

1  36    8.7 

36.0 

0.1515911 

2856 

29 

290    8  25.8 

36  16.0 

45.4 

1  37  17.5 

88.8 

0.151  0255 

2800 

31 

291  21    3.4 

36  21.6 

+44.1 

-1  38  23.9 

-32.6 

0.150  4713 

-2742 

ov.        2 

292  33  52.0 

36  27.0 

42.8 

1  39  27.9 

81.4 

0.149  9288 

2683 

4 

293  46  51.5 

36  82.4 

41.4 

1  40  29.3 

80.1 

0.149  3983 

2622 

6 

295    0    1.7 

36  87.7 

39.9 

1  41  28.2 

28.8 

0.148  8802 

2669 

8 

296  13  22.3 

36  42.9 

38.3 

1  42  24.4 

27.4 

0.148  3746 

2496 

10 

297  26  53.2 

36  47.9 

+36.7 

-1  43  17.9 

-26.1 

0.147  8820 

-2430 

12 

298  40  33.9 

36  62.8 

34.9 

1  44    8.8 

24.7 

0.147  4027 

2862 

14 

299  54  24.4 

36  67.6 

33.1 

1  44  56.8 

28.8 

0.146  9370 

2294 

16 

301    8  24.3 

37    2.2 

31.3 

1  46  42.1 

21.9 

0.146  4851 

2224 

18 

302  22  3^3 

37    6.8 

29.4 

1  46  24.5 

90.6 

0.146  0473 

2163 

20 

303  36  51.3 

37  11.2 

+27.4 

-1  47    4.0 

-19.0 

'  0.145  6238 

-2061 

22 

304  51  17.9 

87  16.4 

25.4 

1  47  40.5 

17.6 

0.145  2151 

2006 

24 

306    5  52.7 

87  19.4 

23.3 

1  48  14.1 

16.0 

0.144  8213 

1931 

26 

307  20  35.5 

37  28.4 

21.2 

1  48  44.7 

14.6 

0.144  4426 

1855 

28 

308  35  26.1 

37  27.1 

19.0 

1  49  12.3 

18.0 

0.144  0794 

1777 

30 

309  50  24.0 

37  80.8 

+16.8 

-1  49  36.8 

-11.6 

0.143  7319 

-1698 

lee.        2 

311    5  29.1 

37  84.2 

14.5 

1  49  58.3 

10.0 

0.143  4003 

1618 

4 

312  20  40.9 

87  87.6 

12.2 

1  50  16.6 

8.4 

0.143  0848 

1537 

6 

313  35  59.0 

37  40.6 

9.9 

1  50  31.7 

6.8 

0.142  7856 

1455 

8 

314  51  23.2 

37  43.6 

7.6 

1  50  43.6 

6.2 

0.142  5029 

1372 

10 

316    6  53.2 

87  46.4 

+  5.3 

-1  50  52.4 

-3.6 

0.142  2369 

-1288 

12 

317  22  28.6 

37  48.9 

2.9 

1  50  58.0 

2.0 

0.141  9878 

1203 

14 

318  38    8.9 

37  61.4 

+  0.6 

1  51    0.4 

-0.4 

0.141  7558 

1117 

16 

319  53  54.0 

37  68.6 

-  1.8 

1  50  59.5 

+  1.2 

0.141  5410 

1031 

18 

321    9  43.4 

37  66.7 

4.2 

1  50  55.5 

2.8 

0.141  3436 

944 

20 

322  25  36.7 

87  67.6 

-  6.5 

-1  50  48.1 

-I- 4.6 

0.141 1636 

-856 

22 

323  41  33.6 

37  69.8 

8.9 

1  50  37.6 

6.1 

0.141 0013 

767 

24 

324  57  33.7 

88    0.8 

11.2 

1  50  23.7 

7.7 

0.140  8567 

678 

26 

326  13  36.7 

88    2.1 

13.6 

1  50    6.7 

9.8 

0.140  7300 

589 

28 

327  29  42.1 

88    8.2 

15.8 

1  49  46.3 

11.0 

0.140  6215 

499 

30 

328  45  49.5 

88    4.2 

-18.1 

-1  49  22.8 

+12.6 

0.140  5305 

-408 

32 

330    158.6 

88    4.9 

-20.3 

-1  48  56.0 

+14.2 

0.140  457% 

,  -U% 
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GREENWICH  MEAN  TIME. 


dm«. 

^S5S?* 

^.per 
Hour. 

Apparent 
Decmiation. 

Var.per 
Hour. 

Locarithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Hor. 

Paral- 
lax. 

Transit, 
MeridlAn 

of 
Oreen* 

xTooii. 

ilToCMI. 

JRToofi. 

JToon. 

JRToofi. 

Noon. 

Noon. 

19*0011. 

wioh. 

h    m       8 

8 

•     /      // 

10 

// 

// 

h      m 

vy    17 

5    3  59.09 

-1-2.400 

+22  28  27.6 

+8.51 

0.780  1707 

+184. 9 

16.61 

1.46 

1  26.3 

18 

5    4  66.77 

2.408 

22  29  51.2 

8.40 

0.780  6067 

178.7 

15.60 

1.46 

1  23.3 

19 

5    5  54.60 

2L412 

22  31  13.5 

8.41 

0.781  0286 

172.9 

16.58 

1.46 

1  20.4 

20 

5    6  52.57 

2L418 

22  32  34.7 

8.30 

0.781  4364 

167.0 

16.67 

1.46 

1  17.4 

21 

5    7  50.68 

2L424 

22  33  54.7 

8.81 

0.781  8301 

161.1 

15.65 

1.45 

1  14.4 

22 

5    8  48.93 

+2.430 

+22  35  13.5 

+8.26 

0.782  2097 

+15&2 

15.54 

1.45 

1  11.5 

23 

5    9  47.31 

2.435 

22  36  31.0 

8.20 

0.782  5751 

140.3 

15.53 

1.45 

1    8.5 

24 

5  10  45.81 

2.440 

22  37  47.3 

8.15 

0.782  9265 

143.5 

15.52 

1.45 

1    5.5 

25 

5  11  44.43 

2L445 

22  39    2.3 

3.10 

0.783  2637 

187.6 

15.50 

1.45 

1    2.6 

26 

5  12  43.16 

2L440 

22  40  16.0 

3.04 

0.783  5869 

131.7 

16.49 

1.46 

0  59.6 

27 

5  13  42.00 

+2.454 

+22  41  28.4 

+2.99 

0.783  8960 

+12&9 

16.48 

1.46 

0  56.7 

28 

5  14  40.95 

2L458 

22  42  39.4 

2.93 

0.784  1910 

12a  0 

15.47 

1.46 

0  53.7 

29 

5  15  40.00 

2L462 

22  43  49.2 

2.88 

0.784  4720 

114.2 

15.46 

1.46 

0  50.8 

SO 

5  16  39.14 

2L4M 

22  44  57.6 

2.82 

0.784  7390 

10&3 

15.45 

1.44 

0  47.8 

81 

5  17  38.37 

2.470 

22  46    4.6 

2.76 

0.784  9919 

102.5 

15.44 

1.44 

0  44.9 

me     1 

5  18  37.69 

+2.473 

+22  47  10.3 

+2.71 

0.785  2309 

+  0&6 

15.43 

1.44 

0  41.9 

2 

5  19  37.09 

2.477 

22  48  14.7 

2L65 

0.785  4557 

8a7 

16.42 

1.44 

0  39.0 

3 

5  20  36.57 

2.480 

22  49  17.6 

2.59 

0.786  6663 

84.8 

15.42 

1.44 

0  36.0 

4 

5  21  36.12 

2L482 

22  50  19.2 

2.54 

0.786  8627 

78.9 

15.41 

1.44 

0  33.1 

5 

5  22  35.73 

2.485 

22  61  19.3 

2.48 

0.786  0449 

78.0 

16.40 

1.44 

0  30.1 

6 

5  23  35.41 

+2.487 

+22  52  18.0 

+2.42 

0.786  2129 

+  67.0. 

15.40 

1.44 

0  27.2 

7 

5  24  35.13 

2L490 

22  63  15.3 

2.36 

0.786  3666 

61.1 

15.39 

1.44 

0  24.2 

8 

5  25  34.91 

2.401 

22  54  11.2 

2.30 

0.786  6060 

A5.1 

15.39 

1.44 

0  21.3 

9 

5  26  34.72 

2.493 

22  55    6.7 

2.24 

0.786  6311 

49.2 

16.38 

1.44 

0  18.4 

10 

5  27  34.57 

2.405 

22  56  58.7 

2.18 

0.786  7420 

48.2 

15.38 

1.44 

0  15.4 

11 

5  28  34.46 

+2.400 

+22  66  50.3 

+2.12 

0.786  8386 

+  37.3 

15.38 

1.44 

0  12.5 

12 

5  29  34.36 

2.497 

22  57  40.4 

2.06 

0.786  9208 

81.3 

15.37 

1.44 

0    9.5 

13 

5  30  34.28 

2.497 

22  58  29.1 

2.00 

0.786  9889 

25.4 

15.37 

1.44 

0    6.6 

14 

5  31  34.21 

2.497 

22  69  16.3 

1.94 

0.787  0428 

19.5 

16.37 

1.44 

0    3.7 

15 

5  32  34.15 

2.497 

23    0    2.1 

L88 

0.787  0826 

13.6 

15.37 

1.44 

/    0        €l7 
\  »      I7.S 

16 

5  33  34.09 

+2.497 

+23    0  46.6 

+L83 

0.787  1082 

+    7.7 

15.37 

1.44 

23  54.9 

17 

5  34  34.03 

2.497 

23    1  29.4 

t76 

0.787  1196 

+    1.8 

15.37 

1.44 

23  51.9 

18 

5  35  33.96 

2.497 

23    2  10.8 

1.09 

0.787  1169 

-    4.0 

15.37 

1.44 

23  49.0 

19 

5  36  33.87 

2.496 

23    2  50.7 

1.68 

0.787  1002 

9.9 

15.37 

1.44 

23  46.1 

20 

5  37  33.76 

2.495 

23    3  29.2 

L67 

0.787  0694 

1&8 

16.37 

1.44 

23  43.1 

21 

5  38  33.63 

+X494 

+23    4    6.1 

+L51 

0.787  0246 

-  21.6 

15.37 

1.44 

23  40.2 

22 

5  39  33.47 

2.492 

23    4  41.6 

1.45 

0.786  9668 

27.4 

15.37 

1.44 

23  37.2 

23 

6  40  33.27 

2.491 

23    5  15.7 

1.39 

0.786  8930 

83.2 

15.37 

1.44 

23  34.3 

24 

5  41  33.04 

2.489 

23    5  48.2 

L32 

0.786  8062 

39.1 

15.38 

1.44 

23  31.3 

25 

5  42  32.76 

2.487 

23    6  19.3 

1.26 

0.786  7056 

44.9 

15.38 

1.44 

23  28.4 

26 

5  43  32.44 

+2.485 

+23    6  48.9 

+1.20 

0.786  5908 

-5a7 

15.38 

1.44 

23  25.5 

27 

5  44  32.06 

2.483 

23    7  17.1 

1.14 

0.786  4621 

56.5 

16.39 

1.44 

23  22.6 

28 

5  45  31.63 

2.481 

23    7  43.7 

LOS 

0.786  3195 

62.3 

15.39 

1.44 

23  19.6 

29 

5  46  31.13 

2.478 

23    8    8.9 

L02 

0.786  1629 

68.2 

15.40 

1.44 

23  16.6 

30 

5  47  30.58 

2.475 

23    8  32.6 

a96 

0.786  9922 

74.0 

15.41 

1.44 

23  13.7 

aly     1 

5  48  29.95 

+2.472 

+23    8  54.9 

•MX  90 

0.786  8076 

-  79.9 

15.41 

1.44 

23  10.7 

2 

5  49  29.25 

+2.409 

+23    9  16.7 

•HX84 

0.785  6088 

i   -«i.l 

A^.Aa 

L  \.V^ 

X'L^  n.'^ 

72699®— iPi5 12 
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GREENWICH  MEAN  TIME. 


»ato. 

^.por 
Hoar. 

Apptfttnt 
I>ecltaiitVm. 

Var.per 
Hour. 

Lqnrftfamof 
Dtetance 

Vtf.por 
Hour. 

Polar 
Semi- 
diam- 
eter. 

Her. 

Paiml- 

lax. 

Tnnsft, 
IteUian 

of 
Orem- 

JToofi. 

JVbon. 

JVboii. 

JVboA. 

JToon. 

Noon, 

JVboii.' 

wioh. 

h    in      s 

8 

•     /      // 

// 

tt 

n 

h     m 

?.     16 

6  31    4.73 

+2.070 

+23    2  39.1 

-1.35 

0.762  4324 

-339.5 

16.26 

1.52 

20  52.1 

17 

6  31  54.23 

2.055 

23    2    6.4 

1.38 

0.7616113 

344.7 

16.30 

1.52 

20  49.0 

18 

6  32  43.38 

2.040 

23    1  33.1 

1.40 

0.760  7776 

36a  0 

16.33 

1.53 

20  46.8 

19 

6  33  32.16 

2.025 

23    0  59.1 

1.43 

0.759  9315 

35&1 

16.36 

1.53 

20  42.7 

20 

6  34  20.58 

2.010 

23    0  24.4 

L46 

0.759  0730 

36a3 

16.39 

1.53 

20  39.6 

21 

6  35    8.62 

+L994 

+22  59  49.1 

-L48 

0.758  2023 

-365.3 

16.42 

1.54 

20  36.4 

22 

6  35  56.29 

1.978 

22  59  13.2 

L51 

0.757  3194 

37a  4 

16.46 

1.54 

20  33.3 

23 

6  36  43.57 

L962 

22  58  36.8 

L53 

0.756  4243 

375.5 

16.49 

1.54 

20  30.1 

24 

6  37  30.45 

1.945 

22  57  59.9 

L55 

0.755  5170 

38a6 

16.53 

1.54 

20  27.0 

25 

6  38  16.94 

L929 

22  57  22.4 

L57 

0.754  5973 

385.7 

16.56 

1.55 

20  23.8 

26 

6  39    3.03 

+1.912 

+22  56  44.4 

-1.50 

0.753  6655 

-39a  7 

16.60 

1.55 

20  20.7 

27 

6  39  48.70 

1.894 

22  56    6.0 

1.61 

0.752  7218 

395.7 

16.63 

1.55 

20  17.5 

28 

6  40  33.95 

1.877 

22. 55  27.2 

1  62 

0.751  7663 

400.6 

16.67 

1.56 

20  14.3 

29 

6  41  18.78 

1.859 

22  54  48.0 

1.64 

0.750  7987 

40&6 

16.71 

1.56 

20  11.1 

30 

6  42    3.17 

1.840 

22  54    8.3 

L66 

0.749  8192 

4ia6 

16.74 

1.57 

20    7.9 

31 

6  42  47.12 

•fL822 

+22  53  28.4 

-L67 

0.748  8280 

-415.4 

16.78 

1.57 

20    4.7 

pt     1 

6  43  30.61 

1.803 

22  52  48.2 

1.68 

0.747  8252 

42a2 

16.82 

1.57 

20    1.5 

2 

6  44  13.65 

1.784 

22  52    7.7 

1.69 

0.746  8108 

425.0 

16.86 

1.58 

19  58.2 

3 

6  44  56.22 

L764 

22  51  27.1 

L70 

0.745  7850 

429.8 

16.90 

1.58 

19  56.0 

4 

6  45  38.31 

L744 

22  60  46.2 

1.71 

0.744  7479 

434.4 

16.94 

1.58 

19  61.8 

5 

6  46  19.92 

+1.724 

+22  50    5.2 

-1.71 

0.743  6997 

-439.1 

16.98 

1.59 

19  48.5 

6 

6  47    1.04 

1.703 

22  49  24.1 

1.72 

0.742  6404 

443.6 

17.02 

1.59 

19  45.3 

7 

6  47  41.66 

1.682 

22  48  42.8 

L72 

0.741  5703 

44&1 

17.06 

1.60 

19  42.0 

8 

6  48  21.78 

1.661 

22  48    1.5 

1.72 

0.740  4893 

452.6 

17.11 

1.60 

19  38.7 

9 

6  49    1.38 

L639 

22  47  20.2 

1.72 

0.739  3978 

457.0 

17.15 

1.60 

19  35.4 

10 

6  49  40.46 

+L617 

+22  46  38.9 

-1.72 

0.738  2958 

-461.3 

17.19 

1.61 

19  32.1 

11 

6  50  19.02 

1.695 

22  45  57.6 

1.72 

0.737  1835 

466.6 

17.24 

1.61 

19  28.8 

12 

6  50  57.04 

L573 

22  45  16.5 

1.71 

0.736  0611 

460.7 

17.28 

1.62 

19  25.5 

13 

6  51  34.51 

1.560 

22  44  35.4 

1.71 

0.734  9287 

473.9 

17.33 

1.62 

19  22.2 

14 

6  52  11.44 

L527 

22  43  54.5 

L70 

0.733  7866 

477.9 

17.37 

1.62 

19  18.9 

15 

6  62  47.81 

+L504 

+22  43  13.7 

-1.60 

0.732  6349 

-481.8 

17.42 

1.63 

19  15.6 

16 

6  53  23.62 

L480 

22  42  33.2 

1.68 

0.731  4738 

486.7 

17.47 

1.63 

19  12.2 

17 

6  53  58.86 

L456 

22  41  52.9 

1.67 

0.730  3033 

489.6 

17.51 

1.64 

19    8.9 

18 

6  54  33.53 

1.432 

22  41  12.9 

1.66 

0.729  1238 

493.3 

17.56 

1.64 

19    5.5 

19 

6  55    7.61 

L406 

22  40  33.2 

1.65 

0.727  9353 

497.0 

17.61 

1.65 

19    2.1 

20 

6  55  41.10 

+1.383 

+22  39  63.8 

-1.63 

0.726  7380 

-60a7 

17.66 

1.65 

18  68.7 

21 

6  56  14.00 

1:368 

22  39  14.8 

1.62 

0.725  5320 

604.3 

17.71 

1.66 

18  55.3 

22 

6  56  46.30 

1.333 

22  38  36.2 

1.60 

0.724  3175 

607.8 

17.76 

1.66 

18  61.9 

23 

6  57  17.98 

1.307 

22  37  58.1 

1.58 

0.723  0947 

611.2 

17.81 

1.66 

18  48.5 

24 

6  57  49.05 

1.281 

22  37  20.4 

1.56 

0.721  8637 

614.6 

17.86 

1.67 

18  45.1 

25 

6  58  19.49 

+1.255 

+22  36  43.2 

-1.54 

0.720  6248 

-517.9 

17.91 

1.67 

18  41.7 

26 

6  58  49.29 

1.228 

22  36    6.6 

1.51 

0.719  3780 

621.1 

17.96 

1.68 

18  38.2 

27 

6  59  18.45 

1.201 

22  35  30.5 

1.49 

0.718  1237 

624.2 

18.01 

1.68 

18  34.8 

28 

6  59  46.96 

1.174 

22  34  65.1 

1.46 

0.716  8620 

527. 2 

1 

18.06 

1.69 

18  31.3 

29 

7    0  14.80 

1.146 

22  34  20.3 

1.44 

0.715  6932 

530.1 

18.12 

1.69 

18  27.8 

30 

7    0  41.97 

+1.118 

+22  33  46.2 

-1.40 

0.714  3176 

i  -sax^ 

\\^  1^5 

yet.  1 

7    1    8.47  - 

-hi.ogo  ^ 

-h22  33  12.9 

-1.37 

0.713  0355 

\  -5a5.& 

XX'^'tfJ 

{ 


180 


JUPITER,  1918. 


GREENWICH  MEAN  TIME. 


Date. 

Asoensian. 

Var.  per 
Hour. 

Apparent 
Decimation. 

Var.  per 
Hour. 

Loairithm  of 
Distance 

Var.  per 
Hour. 

Pdar 
Semi- 
diam- 
eter. 

Hor. 

PaiBl- 

Uz. 

Transit. 

MeridiaD 

of 

V^^9B  > 

Oreen- 

, 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

h 

m      s 

s 

•      f      ff 

tt 

// 

n 

h     m 

Oct.      1 

7 

1    8.47 

+1.090 

+22  33  12.9 

-1.37 

0.713  0355 

-536.5 

18.22 

1.70 

18  20.8 

2 

7 

1  34.28 

1.061 

22  32  40.4 

1.34 

0.711  7470 

538.1 

18.28 

1.71 

18  17.3 

3 

7 

1  59.39 

1.032 

22  32    8.6 

1.31 

0.710  4524 

540.6 

18.33 

1.71 

18  13.8 

4 

7 

2  23.80 

1.002 

22  31  37.7 

1.27 

0.709  1521 

542.9 

18.39 

1.72 

18  10.3 

5 

7 

2  47.50 

0.973 

22  31    7.6 

1.24 

0.707  8463 

545.2 

18.44 

1.72 

18    6.7 

6 

7 

3  10.48 

+0.942 

+22  30  38.4 

-1.20 

0.706  5354 

-547.2 

18.50 

1.73 

18    3.2 

7 

7 

3  32.74 

0.912 

22  30  10.1 

1.16 

0.705  2196 

549.2 

18.56 

1.73 

17  59.6 

8 

7 

3  54.27 

0.882 

22  29  42.8 

1.12 

0.703  8994 

551.0 

18.61 

1.74 

17  66.0 

9 

7 

4  15.06 

0.851 

22  29  16.5 

1.08 

0.702  5751 

552.6 

18.67 

1.75 

17  52.4 

10 

7 

4  35.11 

0.820 

22  28  51.2 

1.03 

0.701  2470 

554.1 

18.73 

1.75 

17  48.8 

11 

7 

4  54.40 

+0.788 

+22  28  27.0 

-0.99 

0.699  9153 

-555.5 

18.78 

1.76 

17  45.2 

12 

7 

5  12.94 

0.756 

22  28    3.9 

0.94 

0.698  5805 

556.8 

18.84 

1.76 

17  41.5 

13 

7 

5  30.71 

0.725 

22  27  41.8 

0.90 

0.697  2428 

557.9 

18.90 

1.77 

17  37.9 

14 

7 

5  47.72 

0.693 

22  27  20.8 

0.85 

0.695  9028 

558.8 

18.96 

1.77 

17  34.2 

15 

7 

6    3.95 

0.660 

22  27    1.0 

0.80 

0.694  5607 

559.6 

19.02 

1.78 

17  30.5 

16 

7 

6  19.41 

+0.628 

+22  26  42.3 

-0.75 

0.693  2169 

-560.2 

19.07 

1.78 

17  26.8 

17 

7 

6  34.08 

0.595 

22  26  24.8 

0.70 

0.691  8717 

560.7 

19.13 

1.79 

17  23.1 

18 

7 

6  47.96 

0.562 

22  26    8.5 

0.65 

0.690  5256 

561.0 

19.19 

1.79 

17  19.4 

19 

7 

7    1.05 

0.529 

22  25  53.5 

0.60 

0.689  1788 

561.3 

19.25 

1.80 

17  15.7 

20 

7 

7  13.34 

0.495 

22  25  39.7 

0.55 

0.687  8315 

561.4 

19.31 

1.81 

17  12.0 

21 

7 

7  24.83 

+0.462 

+22  25  27.2 

-0.50 

0.686  4843 

-561.2 

19.37 

1.81 

17    8.2 

22 

7 

7  35.51 

0.428 

22  25  15.9 

0.44 

0.685  1377 

560.9 

19.43 

1.82 

17    4.5 

23 

7 

7  45.37 

0.394 

22  25    6.0 

0.39 

0.683  7919 

560.5 

19.49 

1.82 

17    0.7 

24 

7 

7  54.41 

0.359 

22  24  57.4 

0.33 

0.682  4471 

560.0 

19.55 

1.83 

16  56.9 

25 

7 

8    2.62 

0.325 

22  24  50.2 

o.r 

0.681  1041 

559.1 

19.61 

1.83 

16  53.1 

26 

7 

8    9.99 

+0.290 

+22  24  44.4 

-0.21 

0.679  7633 

-558.1 

19.67 

1.84 

16  49.3 

27 

7 

8  16.53 

0.255 

22  24  39.9 

0.16 

0.678  4251 

557.0 

19.74 

1.84 

16  45.4 

28 

7 

8  22.22 

0.220 

22  24  36.9 

0.09 

0.677  0898 

555.7 

19.80 

1.85 

16  41.6 

29 

7 

8  27.07 

0.184 

22  24  35.4 

-0.03 

0.675  7581 

554.1 

19.86 

1.86 

16  37.7 

30 

7 

8  31.06 

0.149 

22  24  35.3 

+0.02 

0.674  4305 

552.2 

19.92 

1.86 

16  33.9 

31 

7 

8  34.20 

+0.113 

+22  24  36.6 

+0.09 

0.673  1075 

-550.2 

19.98 

1.87 

16  30.0 

Nov.      1 

7 

8  36.48 

0.077 

22  24  39.4 

0.15 

0.671  7894 

548.1 

20.04 

1.87 

16  26.1 

2 

7 

8  37.90 

0.041 

22  24  43.6 

0.21 

0.670  4769 

545.6 

20.10 

1.88 

16  22.2 

3 

7 

8  38.46 

+0.005 

22  24  49.3 

0.27 

0.669  1706 

542.9 

20.16 

1.88 

16  18.2 

4 

7 

8  38.15 

-0.031 

22  24  56.4 

0.33 

0.667  8711 

540.0 

20.22 

1.89 

16  14.2 

5 

^7 

8  36.98 

-0.067 

+22  25    5.0 

+0.39 

0.666  5788 

-536.9 

20.28 

1.90 

16  10.3 

6 

7 

8  34.94 

0.103 

22  25  15.1 

0.45 

0.665  2943 

533.5 

20.34 

1.90 

16    6.3 

7 

7 

8  32.04 

0.139 

22  25  26.7 

0.51 

0.664  0182 

529.9 

20.40 

1.91 

16    2.3 

8 

7 

8  28.27 

0.175 

22  25  39.7 

0.57 

0.662  7510 

526.1 

20.46 

1.91 

15  58.3 

9 

7 

8  23.64 

0.211 

22  25  54.2 

0.63 

0.661  4933 

522.0 

20.52 

1.92 

15  54.3 

10 

7 

8  18.15 

-0.247 

+22  26  10.1 

+0.69 

0.660  2457 

-517.6 

20.58 

1.92 

15  50.3 

11 

7 

8  11.80 

0.282 

22  26  27.4 

0.75 

0.659  0086 

513.1 

20.64 

1.93 

15  46.2 

12 

7 

8    4.60 

0.318 

22  26  46.1 

0.81 

0.657  7828 

508.3 

20.70 

1.94 

15  42.2 

13 

7 

7  56.54 

0.353 

22  27    6.3 

0.87 

0.656  5687 

503.3 

20.75 

1.94 

15  38.1 

14 

7 

7  47.64 

0.389 

22  27  27.8 

a  92 

0.655  3670 

498.1 

20.81 

1.95 

15  34.0 

15 

7 

7  37.89 

-0.424 

+22  27  50.7 

+0.98 

0.654  1780 

-492.7 

20.87 

1.95 

15  29.9 

J6  i 

7 

7  27.30  I 

-a  459 

+22  28  15.0 

+1.04 

0.653  0025 

-486.9 

20.93 

1.96 

15  25^ 
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182  JUPITER,  1918. 

FOR  MEAN  NOON. 


JUPITER,  1918.  188 

FOB  MEAN  NOON. 
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SATURN,  1918. 


GREENWICH  MEAN  TIME. 


Date. 

Aao&oakau 

Var.per 
Hour. 

Appamit 

Var.per 
Hour. 

Lqmrithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 
Semi- 
dlam^ 
eter. 

Hot. 
Paral- 
lax. 

1 

] 

Noon. 

JToon. 

JVOOA. 

JVbon. 

Nbotim 

Noon, 

JToon. 

JVoM. 

Jan.      1 

h   m      8 
9    4  18.03 

8 

-O.flOT 

•       /        // 

+17  35    4.4 

4^.00 

0.918  0786 

-196.7 

9.35 

1.06 

2 

9    4    8.31 

0.620 

17  36  16.9 

ZJ05 

0.917  6131 

191.1 

9.36 

1.06 

3 

9    3  48.28 

0.632 

17  37  30.6 

3.09 

0.917  1611 

185.5 

9.37 

1.06 

4 

9    3  32.95 

0.645 

17  38  46.4 

3.14 

0.916  7226 

170.8 

9.38 

1.07 

5 

9    3  17.32 

0.657 

17  40    1.8 

3.19 

0.916  2980 

174.0 

9.39 

1.07 

6 

9    3    1.41 

-0.660 

+17  41  18.8 

4^.38 

0.915  8874 

-168.1 

9.40 

1.07 

7 

9    2  45.23 

0.680 

17  42  36.3 

3.27 

0.915  4911 

162.1 

9.41 

1.07 

8 

9    2  28.77 

0.691 

17  43  55.2 

3.31 

0.915  1094 

156.0 

9.42 

1.07 

9 

9    2  12.06 

0.701 

17  45  15.0 

3.84 

0.914  7424 

149.8 

9.43 

1.07 

10 

9    1  55.10 

0.712 

17  46  35.7 

3.38 

0.914  3904 

143.5 

9.43 

1.07 

11 

9    1  37.89 

-0.722 

+17  47  57.2 

4^.41 

0.914  0534 

-137J 

9.44 

1.07 

12 

9    1  20.46 

0.731 

17  49  19.4 

3.44 

0.913  7318 

130.8 

9.45 

1.07 

13 

9    1    2.81 

0.740 

17  50  42.4 

3.47 

0.913  4256 

124.8 

9.45 

1.07 

14 

9    0  44.94 

0.748 

17  52    6.0 

3.50 

0.913  1351 

117.8 

9.46 

1.07 

15 

9    0  26.88 

0.756 

17  53  30.2 

3.52 

0.912  8604 

111.1 

9.47 

1.08 

16 

9    0    8.64 

-0.764 

+17  54  55.0 

+3.54 

0.912  6017 

-104.4 

9.47 

1.08 

17 

8  59  50.22 

0.771 

17  56  20.3 

3.56 

0.912  3591 

97.7 

9.48 

1.08 

18 

8  59  31.63 

0.778 

17  57  46.1 

3.58 

0.912  1326 

91.0 

9.48 

1.08 

19 

8  59  12.88 

0.784 

17  59  12.3 

3.60 

0.911  9224 

84.2 

9.49 

1.08 

20 

8  58  53.99 

0.790 

18    0  38.8 

3.61 

0.911  7286 

77.3 

9.49 

1.08 

21 

8  58  34.97 

-0.795 

+18    2    5.6 

+3.62 

0.911  5512 

-70.5 

9.50 

1.08 

22 

8  58  15.83 

0.800 

18    3  32.7 

3.63 

0.911  3903 

63.6 

9.50 

1.08 

23 

8  57  56.58 

0.804 

18    4  59.9 

3.64 

0.911  2460 

56.7 

9.50 

1.08 

24 

8  57  37.23 

0.808 

18    6  27.3 

3.65 

0.911 1183 

49.7 

9.50 

1.08 

25 

8  57  17.79 

0.812 

18    7  54.9 

3.65 

0.911  0073 

42.8 

9.51 

1.08 

26 

8  56  58.27 

-0.815 

+18    9  22.5 

+3.65 

0.910  9130 

-85.8 

9.51 

1.08 

27 

8  56  38.68 

0.818 

18  10  50.1 

3.65 

0.910  8355 

28.8 

9.51 

1.08 

28 

8  56  19.03 

0.820 

18  12  17.7 

3.65 

0.910  7749 

21.8 

9.51 

1.08 

29 

8  55  59.34 

0.821 

18  13  45.2 

3.64 

0.910  7311 

14.7 

9.51 

1.08 

30 

8  55  39.61 

0.822 

18  15  12.6 

3.64 

0.910  7041 

7.7 

9.51 

1.08 

31 

8  55  19.86 

-0.823 

+18  16  39.8 

+3.63 

0.910  6941 

-    0.7- 

9.52 

1.08 

Feb.      1 

8  55    0.10 

0.823 

18  18    6.8 

3.62 

0.910  7009 

+    6.4 

9.51 

1.08 

2 

8  54  40.34 

0.823 

18  19  33.6 

3.61 

0.910  7246 

18.4 

9.51 

1.08 

3 

8  54  20.58 

0.823 

18  21    0.0 

3.59 

0.910  7651 

20.4 

9.51 

1.08 

4 

8  54    0.85 

0.821 

18  22  26.1 

3.58 

0.910  8226 

27.5 

9.51 

1.08 

5 

8  53  41.15 

-0.820 

+18  23  51.8 

+3.56 

0.910  8970 

+  34.5 

9.51 

1.08 

6 

8  53  21.49 

0.818 

18  25  17.1 

8.54 

0.910  9883 

41.5 

9.51 

1.08 

7 

8  53    1.88 

0.815 

18  26  41.8 

3.52 

0.911  0964 

48.5 

9.51 

1.08 

8 

8  52  42.35 

0.812 

18  28    6.1 

8.50 

0.911  2213 

55.5 

9.50 

1.08 

9 

8  52  22.89 

0.809 

18  29  29.7 

3.47 

0.911  3629 

62.5 

9.50 

1.08 

10 

8  52    3.53 

-0.805 

+18  30  52.7 

+3.44 

0.911  5212 

+  60.4 

9.50 

1.08 

11 

8  51  44.27 

0.800 

18  32  15.0 

8.41 

0.911  6960 

76.3 

9.49 

1.08 

12 

8  51  25.12 

0.795 

18  33  36.6 

8.38 

0.911  8873 

83.1 

9.49 

1.08 

13 

8  51    6.09 

0.790 

18  34  57.3 

3.35 

0.912  0950 

89.9 

9.48 

1.08 

14 

8  50  47.21 

0.784 

18  36  17.3 

3.31 

0.912  3189 

96.7 

9.48 

1.08 

15 

8  50  28.47 

-0.778 

+18  37  36.4 

+3.28 

0.912  5590 

+103.3 

9.47 

1.08 

jej 

SdO    9.89  . 

-0.771 

+18  38  54.6 

+3.24 

0.912  8149 

+109.9 

9.47 

1.08 
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GREENWICH  MEAN  TIME. 


186  SATURN,  1918. 

OBEENWICH  MEAK  TIME. 


SATTIEN,  1918.  187 

GBEENWICH  MEAN  TIME. 


188  SATTJEN,  1918. 

GBEENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 


OMiu 

Aactnrion. 

Var.per 
Hour. 

Apparant 
Decunation. 

Var.per 
Hour. 

Logailthm  of 

DittaDce 
from  Earth. 

Var.per 
Hour. 

Polar 
Seml- 
diam. 

eter. 

Hot. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

JvOOII. 

Noon, 

Itoon. 

Ifoon. 

iVOOfl. 

Noon. 

Noon. 

Noon, 

wich. 

h    m      8 

8 

•     »      t» 

// 

// 

// 

h     m 

tg.    16 

9  25  47.06 

+1.270 

+16    8    8.0 

-6.77 

1.007  6787 

-20.1 

7.61 

0.86 

23  46.1 

17 

9  26  17.53 

1.2M 

16    5  49.5 

5.77 

1.007  6254 

24.4 

7.61 

0.86 

23  42.7 

18 

9  26  47.96 

1.267 

16    3  30.9 

5.77 

1.007  5618 

28.6 

7.61 

0.86 

23  39.2 

19 

9  27  18.35 

1.266 

16    1  12.3 

5.77 

1.007  4880 

32.9 

7.61 

0.86 

23  35.8 

20 

9  27  48.70 

1.268 

15  58  53.7 

5.77 

1.007  4040 

37.1 

7.61 

0.87 

23  32.4 

21 

9  28  19.00 

-t-1.261 

+15  56  35.1 

-6.77 

1.007  3098 

-  41.4 

7.62 

0.87 

23  28.9 

22 

9  28  49.25 

1.259 

15  54  16.5 

5.77 

1.007  2053 

45.6 

7.62 

0.87 

23  25.5 

23 

9  29  19.45 

1.257 

15  51  58.0 

5.77 

1.007  0907 

49.9 

7.62 

0.87 

23  22.1 

24 

9  29  49.59 

1.254 

15  49  39.5 

5.77 

1.006  9659 

54.1 

7.62 

0.87 

23  18.7 

25 

9  30  19.66 

1.252 

15  47  21.1 

5.76 

1.006  8310 

58.3 

7.62 

0.87 

23  15.2 

26 

9  30  49.67 

-1-1.249 

+15  45    2.8 

-5.76 

1.006  6859 

-62.6 

7.63 

0.87 

23  11.8 

27 

9  31  19.61 

1.246 

15  42  44.6 

5.75 

1.006  5306 

66.8 

7.63 

0.87 

23    8.4 

28 

9  31  49.48 

1.243 

15  40  26.6 

5.75 

1.006  3652 

71.1 

7.63 

0.87 

23    4.9 

29 

9  32  19.27 

1.240 

15  38    8.7 

5.74 

1.006  1895 

75.3 

7.64 

0.87 

23    1.5 

30 

9  32  48.98 

1.236 

15  35  51.0 

5.73 

1.006  0037 

79.5 

7.64 

0.87 

22  58.0 

31 

9  33  18.61 

-1-1.232 

+15  33  33.6 

-6.72 

1.005  8077 

-83.8 

7.64 

0.87 

22  54.6 

ipt.     1 

9  33  48.14 

1.229 

15  31  16.5 

5.71 

1.005  6015 

88.0 

7.65 

0.87 

22  51.1 

2 

9  34  17.58 

1.224 

15  28  59.6 

5.70 

1.005  3852 

92.2 

7.65 

0.87 

22  47.7 

3 

9  34  46.91 

1.220 

15  26  43.0 

5.68 

1.0051588 

96.5 

7.65 

0.87 

22  44.2 

4 

9  35  16.14 

1.216 

15  24  26.8 

5.67 

1.004  9222 

100.7 

7.66 

0.87 

22  40.8 

5 

9  35  45.26 

-I-1.211 

+15  22  10.9 

-5.65 

1.004  6756 

-104.9 

7.66 

0.87 

22  37.4 

6 

9  36  14.27 

1.206 

15  19  55.4 

5.04 

1.004  4188 

109.1 

7.67 

0.87 

22  33.9 

7 

9  36  43.16 

1.201 

15  17  40.3 

6.02 

1.004  1520 

113.2 

7.67 

0.87 

22  30.4 

8 

9  37  11.94 

1.106 

15  15  25.6 

5.60 

1.003  8753 

117.4 

7.68 

0.87 

22  27.0 

9 

9  37  40.58 

1.191 

15  13  11.4 

5.58 

1.003  5886 

121.5 

7.68 

0.87 

22  23.5 

10 

9  38    9.09 

+1.185 

+15  10  57.7 

—6.56 

1.003  2921 

-125.6 

7.69 

0.87 

22  20.1 

11 

9  38  37.47 

1.179 

15    8  44.5 

5.54 

1.002  9857 

129.7 

7.69 

0.87 

22  16.6 

12 

9  39    5.70 

1.173 

15    6  31.8 

5.52 

1.002  6695 

133.8 

7.70 

0.87 

22  13.1 

13 

9  39  33.79 

1.167 

15    4  19.7 

5.49 

1.002  3436 

137.8 

7.70 

0.88 

22    9.7 

14 

9  40    1.73 

1.161 

15    2    8.2 

5.47 

1.002  0079 

141.9 

7.71 

0.88 

22    6.2 

15 

9  40  29.52 

-H.155 

+14  59  57.3 

-5.44 

1.001  6625 

-145.9 

7.72 

0.88 

22    2.7 

16 

9  40  57.15 

1.148 

14  57  47.0 

5.41 

1.001  3076 

149.9 

7.72 

0.88 

21  59.2 

17 

9  41  24.62 

1.141 

14  55  37.4 

5.39 

1.000  9431 

153.8 

7.73 

0.88 

21  55.8 

18 

9  41  51.93 

1.134 

14  53  28.4 

5.30 

1.000  5692 

157.8 

7.74 

0.88 

21  52.3 

19 

9  42  19.07 

1.127 

14  51  20.1 

5.33 

1.000  1858 

161.7 

7.74 

0.88 

21  48.8 

20 

9  42  46.04 

-1-1.120 

+14  49  12.6 

-5.80 

0.999  7930 

-165.6 

7.75 

0.88 

21  45.3 

21 

9  43  12.84 

1.113 

14  47    5.9 

5.26 

0.999  3909 

169.5 

7.76 

0.88 

21  41.8 

22 

9  43  39.46 

1.105 

14  44  59.9 

5.23 

0.998  9795 

173.3 

7.76 

0.88 

21  38.4 

23 

9  44    5.90 

1.008 

14  42  54.7 

5.20 

0.998  5589 

177. 2 

7.77 

0.88 

21  34.9 

24 

9  44  32.15 

1.090 

14  40  50.4 

5.16 

0.998  1291 

181.0 

7.78 

0.88 

21  31.4 

25 

9  44  58.21 

•(-1.082 

+14  38  46.9 

-5.13 

0.997  6900 

-184.9 

7.79 

0.88 

21  27.9 

26 

9  45  24.08 

1.074 

14  36  44.3 

5.09 

0.997  2417 

188.7 

7.80 

0.89 

21  24.3 

27 

9  45  49.74 

1.065 

14  34  42.5 

5.05 

0.996  7844 

192.4 

7.80 

0.89 

21  20.8 

28 

9  46  15.20 

1.056 

14  32  41.7 

5.01 

0.996  3180 

196.2 

7.81 

0.89 

21  17.3 

29 

9  46  40.45 

1.048 

14  30  41.9 

4.97 

0.995  8426 

199.9 

7.82 

0.89 

21  13.8 

30 

9  47    5.49 

+1.039 

+14  28  43.1 

-4.93 

0.995  3583 

1   -203.6 

7.83 

0.89 

21  10.3 

:t      1 

9  47  30.31 

+1.030 

+14  26  45.3 

-4.89 

0.994  8652 

-WI.^ 

n.%\ 

\  ^.%^ 

\1\    '^.^ 
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QB 

LEENWICI 

I  MK- 

iN  TTMF 

1 

4* 

Diito. 

^wssr* 

Var.per 
Hour. 

Apptrent 
Decnnatinn. 

Var.per 
Hour. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Hour. 

Polar 

Bemi- 

diain* 

eter. 

Hor. 
Paral. 

lAX. 

Transit, 

Meridian 

of 

Green- 

JIToon. 

Kwm. 

JIToon. 

Noon, 

Noon. 

Noon. 

JVooii. 

NooUm 

wich. 

h    m       s 

s 

e         /          // 

// 

« 

n 

tf 

h     m 

Oct.      1 

9  47  30.31 

+1.030 

+14  26  45.3 

-4.89 

0.994  8652 

-207.3 

7.84 

0.89 

21    6.8 

2 

9  47  54.91 

1.020 

14  24  48.5 

4.84 

0.994  3633 

210.9 

7.85 

0.89 

21    3.2 

8 

9  48  19.28 

1.011 

14  22  52.9 

4.79 

0.993  8527 

214.5 

7.86 

0.89 

20  59.7 

4 

9  48  43.42 

1.001 

14  20  58.4 

4.75 

0.993  3335 

218.1 

7.87 

0.89 

20  56.2 

5 

9  49    7.32 

0.991 

14  19    4.9 

4.70 

0.992  8057 

221.7 

7.88 

0.89 

20  52.6 

6 

9  49  30.99 

•fO.981 

+14  17  12.7 

-4.65 

0.992  2695 

-225.2 

7.89 

0.90 

20  49.1 

7 

9  49  54.40 

0.970 

14  15  21.7 

4.60 

0.991  7249 

228.6 

7.89 

0.90 

20  45.5 

8 

9  50  17.57 

0.960 

14  13  31.9 

4.55 

0.991 1720 

232.1 

7.90 

0.90 

20  42.0 

9 

9  50  40.49 

0.950 

14  11  43.4 

4.50 

0.990  6110 

235.4 

7.91 

0.90 

20  38.4 

10 

9  51    3.15 

0.939 

14    9  56.1 

4.44 

0.990  0420 

238.7 

7.93 

0.90 

20  34.9 

11 

9  51  25.54 

+0.928 

+14    8  10.2 

-4.89 

0.989  4650 

-242.0 

7.94 

0.90 

20  31.8 

12 

9  51  47.67 

0.916 

14    6  25.6 

4.83 

0.988  8802 

245.3 

7.95 

0.90 

20  27.7 

IS 

9  52    9.52 

0.905 

14    4  42.3 

4.27 

0.988  2877 

248.5 

7.96 

0.90 

20  24.2 

14 

9  52  31.10 

0.893 

14    3    0.4 

4.21 

0.987  6876 

251.6 

7.97 

0.91 

20  20.6 

15 

9  52  52.40 

0.882 

14    1  20.0 

4.15 

0.987  0800 

254.7 

7.98 

0.91 

20  17.0 

16 

9  53  13.42 

+0.870 

+13  59  41.0 

-4.10 

0.986  4651 

-257.8 

7.99 

0.91 

20  13.4 

17 

9  53  34.16 

0.858 

13  58    3.4 

4.04 

0.985  8428 

260.8 

8.00 

0.91 

20    9.8 

18 

9  53  54.60 

0.846 

13  56  27.3 

3.97 

0.985  2134 

263.7 

8.01 

0.91 

20    6.2 

19 

9  54  14.76 

0.834 

13  54  52.7 

3.91 

0.984  5770 

266.6 

8.03 

0.91 

20    2.6 

20 

9  54  34.62 

0.821 

13  58  19.6 

3.85 

0.983  9337 

269.5 

8.04 

0.91 

19  59.0 

21 

9  54  54.17 

+0.808 

+13  51  48.1 

-3.79 

0.983  2835 

-272.3 

8.05 

0.91 

19  55.4 

22 

9  55  13.42 

0.796 

13  50  18.1 

3.72 

0.982  6267 

275.1 

8.06 

0.92 

19  51.8 

28 

9  55  82.37 

0.783 

13  48  49.8 

3.65 

0.981 9632 

277.8 

8.07 

0.92 

19  48.2 

24 

9  55  51.01 

0.770 

13  47  23.1 

8.58 

0.981 2932 

280.5 

8.09 

0.92 

19  44.5 

25 

9  56    9.33 

0.767 

13  45  58.0 

3.51 

0.980  6167 

283.2 

8.10 

0.92 

19  40.9 

26 

9  56  27.33 

+0.743 

+13  44  84.7 

-3.44 

0.979  9340 

-285.8 

8.11 

0.92 

19  37.3 

27 

9  56  45.00 

0.730 

13  43  13.0 

3.86 

0.979  2451 

288.3 

8.13 

0.92 

19  33.6 

28 

9  57    2.35 

0.716 

13  41  53.2 

3.29 

0.978  5502 

290.8 

8.14 

0.93 

19  3O.0 

29 

9  57  19.36 

0.702 

13  40  35.1 

3.22 

0.977  8495 

293.2 

8.15 

0.93 

19  26.3 

30 

9  57  36.04 

0.688 

13  39  18.8 

3.14 

0.977  1430 

295.5 

8.16 

0.93 

19  22.7 

31 

9  57  52.37 

+0.673 

+13  38    4.3 

-3.06 

0.976  4310 

-297.8 

8.18 

0.93 

19  19.0 

Nov.      1 

9  58    8.36 

0.659 

13  36  51.7 

2.99 

0.975  7136 

300.0 

8.19 

0.93 

19  15.3 

2 

9  58  23.99 

0.644 

13  35  40.9 

2.91 

0.974  9910 

302.1 

8.21 

0.93 

19  11.6 

8 

9  58  39.27 

0.629 

13  34  32.0 

2.83 

0.974  2634 

304.2 

8.22 

0.93 

19    7.9 

4 

9  58  54.19 

0.614 

13  33  25.1 

2.75 

0.973  5309 

306.2 

8.23 

0.94 

19    4.8 

5 

9  59    8.75 

+0.599 

+13  32  20.1 

-2.67 

0.972  7937 

-308.1 

8.25 

0.94 

19    0.6 

6 

9  59  22.95 

0.584 

13  31  17.1 

2.58 

0.972  0521 

309.9 

8.26 

0.94 

18  56.9 

7 

9  59  36.77 

0.568 

13  30  16.1 

2.50 

0.971  3061 

311.7 

8.27 

0.94 

18  53.2 

8 

9  59  50.23 

0.553 

13  29  17.1 

2.42 

0.970  5560 

313.4 

8.29 

0.94 

18  49.5 

9 

10    0    3.31 

0.537 

13  28  20.1 

2.33 

0.969  8019 

315.0 

8.30 

0.94 

18  45.8 

10 

10    0  16.01 

+0.521 

+13  27  25.2 

-2.25 

0.969  0440 

-316.5 

8.32 

0.95 

18  42.0 

11 

10    0  28.33 

0.505 

13  26  32.3 

2.16 

0.968  2826 

317.9 

8.33 

0.95 

18  38.3 

12 

10    0  40.27 

0.489 

13  25  41.4 

2.08 

0.967  5179 

319.3 

8.35 

0.95 

18  34.6 

13 

10    0  51.82 

0.473 

13  24  52.7 

1.99 

0.966  7501 

320.5 

8.86 

0.95 

18  30.8 

14 

10    1    2.99 

0.457 

13  24    6.1 

1.90 

0.965  9793 

321.7 

8.38 

0.95 

18  27.1 

15 

10    1  13.76 

+0.441 

+13  23  21.7 

-1.81 

0.965  2057 

-322.9 

8.39 

0.95 

18  23.3 

20    1  24.14 

+0.424 

+13  22  39.4 

-1.72 

0.964  4296 

-323.9 

8.41 

0.96 

18  19.5 
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Date. 

i^E 

Var.p«r 

Appar«nt 

Var.per 
Day. 

Losarlthmof 

Dbtance 
ftam  Earth. 

Var.per 
Day. 

Semi- 
diam- 
eter. 

Hor. 

Paral- 

laz. 

Transit, 
Meridian 

of 
Green- 

IfWMm 

JToon, 

Jfoonm 

Ifoom, 

/Toon. 

Noon. 

No(m. 

JToonm 

wich. 

h   m      8 

a 

•     /      // 

// 

// 

ff 

h     m 

m,       2 

21  36  11.52 

+11.110 

-15    1  82.3 

+56.02 

1.316  6720 

+2352.8 

1.62 

0.42 

2  50.5 

6 

21  36  56.86 

11.654 

14  57  43.6 

58.26 

1.317  5746 

2159.5 

1.61 

0.42 

2  35.5 

10 

21  37  43.89 

11.955 

14  53  46.5 

60.80 

1.318  3984 

1957.1 

1.61 

0.42 

2  20.6 

14 

21  38  32.44 

12.811 

14  49  41.5 

62.14 

1.319  1392 

1745.9 

1.61 

0.42 

2    5.7 

18 

21  39  22.32 

12.621 

14  45  29.7 

63.74 

1.319  7943 

1529.1 

1.61 

0.42 

1  50.8 

22 

21  40  13.35 

+12.884 

-14  41  11.9 

+65.11 

1.320  3619 

+1308.1 

1.60 

0.42 

1  35.9 

26 

21  41    5.33 

13.101 

14  36  49.1 

66.28 

1.320  8403 

1063.2 

1.60 

0.42 

1  21.0 

30 

21  41  58.10 

18.278 

14  32  22.0 

67.24 

1.321  2281 

855.5 

1.60 

0.42 

1    6.2 

feb.      3 

21  42  51.48 

18.406 

14  27  51.5 

68.00 

1.321  5243 

624.5 

1.60 

0.42 

0  51.3 

7 

21  43  45.29 

18.491 

14  23  18.3 

68.51 

1.321  7274 

391.0 

1.60 

0.42 

0  36.5 

11 

21  44  39.35 

+13.530 

-14  18  43.7 

+68.78 

1.321  8369 

+  156.3 

1.60 

0.42 

0  21.7 

15 

21  45  38.47 

18.522 

14  14    8.4 

68.81 

1.321  8523 

-    79.2 

1.60 

0.42 

0    6.8 

19 

21  46  27.45 

13.461 

14    9  33.5 

68.60 

1.321  7737 

312.8 

1.60 

0.42 

23  48.3 

23 

21  47  21.10 

18.359 

14    4  59.9 

68.15 

1.321  6025 

543.4 

1.60 

0.42 

23  33.5 

27 

21  48  14.26 

13.215 

14    0  28.6 

67.49 

1.321  3394 

770.8 

1.60 

0.42 

23  18.6 

tftf.      3 

21  49    6.76 

+13.028 

-13  56    0.3 

+66.61 

1.320  9863 

-995.1 

1.60 

0.42 

23    3.7 

7 

21  49  58.43 

12.803 

13  51  36.0 

65.50 

1.320  5437 

1216.6 

1.60 

0.42 

22  48.8 

11 

21  50  49.12 

12.533 

13  47  16.6 

64.16 

1.320  0135 

1433.8 

1.60 

0.42 

22  33.9 

15 

21  51  38.63 

12.218 

13  43    3.0 

62.58 

1.319  3974 

1645.8 

1.61 

0.42 

22  19.0 

19 

21  52  26.80 

11.860 

13  38  56.3 

60.75 

1.318  6980 

1849.4 

1.61 

0.42 

22    4.1 

23 

21  53  13.46 

+11.468 

-13  34  57.3 

+58.73 

1.317  9191 

-2043.9 

1.61 

0.42 

21  49.2 

27 

21  53  58.49 

11.040 

13  81    6.8 

56.50 

1.317  0639 

2231.0 

1.62 

0.42 

21  34.2 

31 

21  54  4]  .73 

10.576 

18  27  25.5 

54.12 

1.316 1354 

2409.6 

1.62 

0.42- 

21  19.2 

pr.      4 

21  55  23.06 

10.064 

13  23  54.1 

51.54 

1.315  1373 

2580.0 

1.62 

0.43 

21    4.1 

8 

21  56    2.35 

9.555 

13  20  33.5 

48.71 

1.314  0727 

2741.1 

1.63 

0.43 

20  49.0 

12 

21  56  39.45 

+  8.980 

-13  17  24.6 

+45.73 

1.312  9460 

-2890.2 

1.63 

0.48 

20  33.9 

16 

21  57  14.22 

8.894 

13  14  27.9 

42.58 

1.311  7622 

3026.9 

1.63 

0.43 

20  18.7 

20 

21  57  46.57 

7.775 

13  11  44.2 

89.26 

1.310  5262 

3151.0 

1.64 

0.43 

20    3.5 

24 

21  58  16.39 

7.132 

13    9  14.0 

35.81 

1.309  2432 

3261.5 

1.64 

0.43 

19  48.3 

28 

21  58  43.60 

6.470 

13    6  57.8 

32  J8 

1.307  9187 

3359.5 

1.65 

0.48 

19  33.0 

Ay       2 

21  59    8.12 

+  5.788 

-13    4  55.9 

+28.63 

1.306  5573 

-3444.9 

1.65 

0.43 

19  17.7 

6 

21  59  29.87 

5.085 

13    8    9.0 

24.81 

1.305  1647 

3516.3 

1.66 

0.43 

19    2.3 

10 

21  59  48.77 

4.362 

13    1  37.5 

20.92 

1.303  7463 

3572.6 

1.67 

0.44 

18  46.9 

14 

22    0    4.75 

3.625 

13    0  21.8 

16.94 

1.302  3088 

3611.8 

1.67 

0.44 

18  31.4 

18 

22    0  17.76 

2.879 

12  59  22.0 

12.95 

1.300  8590 

8635.0 

1.68 

0.44 

18  15.9 

22 

22    0  27.78 

+  2.131 

-12  58  38.2 

+  8.92 

1.299  4030 

-8641.5 

1.68 

0.44 

18    0.3 

26 

22    0  34.81 

1.382 

12  58  10.6 

4.89 

1.297  9479 

3632.4 

1.69 

0.44 

17  44.7 

30 

22    0  38.84 

+  0.630 

12  57  59.1 

+  0.86 

1.296  4991 

3608.5 

1.69 

0.44 

17  29.0 

line     3 

22    0  39.85 

-0.124 

12  58    3.7 

-3.16 

1.295  0634 

3567.4 

1.70 

0.45 

17  13.3 

7 

22    0  37.86 

0.871 

12  58  24.4 

7.19 

1.293  6475 

3509.2 

1.70 

0.45 

16  57.5 

11 

22    0  32.89 

-1.612 

-12  59    1.1 

-11.13 

1.292  2584 

-3433.1 

1.71 

0.45 

16  41.7 

15 

22    0  24.98 

2.389 

12  59  53.3 

14.95 

1.290  9034 

3339.0 

1.71 

0.45 

16  25.9 

19 

22    0  14.21 

8.044 

13    1    0.6 

18.68 

1.289  5894 

3228.8 

1.72 

0.45 

16    9.9 

23 

22    0    0.66 

8.726 

13    2  22.6 

22.25 

1.288  3225 

3102.9 

1.73 

0.45 

15  54.0 

27 

21  59  44.43 

4.886 

13    3  58.4 

25.68 

1.287  1091 

2961.9 

1.78 

0.45 

15  38.0 

uly      1 

21  59  25.60 

-5.022 

-13    6  47.7 

-28.96 

1.285  9550 

-2806.0 

1.74 

0.46 

15  21.9 

5 

21  59    4.29 

-5.631 

-13    7  49.9 

-32.00 

1.284  8664 

-2(m.^ 

y\.i^ 

\  ^.A& 

\\^  ^: 
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Dttte. 

Heltocntdo 

Mean  Bqninox 
of  Date. 

Var.per 
Day. 

RednotiaD 
to  Orbit. 

HeUocwntiio 
Latitade. 

Var.per 
Day. 

Loofithm  of 
Raoias  Vector. 

Var.per 
Day. 

•      t      tf 

tt 

n 

•     1      It 

n 

m. 

0 

323  13  47.4 

38.97 

+6.1 

-0  43  27.2 

-0.18 

1.300  8489 

-1-16.5 

10 

323  20  17.1 

38.97 

6.1 

0  43  29.0 

0.18 

1.300  8654 

16.4 

20 

323  26  46.8 

38.97 

6.0 

0  43  30.8 

0.18 

1.300  8817 

16.3 

30 

323  33  16.5 

88.96 

+6.0 

-0  43  32.6 

-0.18 

1.300  8980 

+16.3 

^eb. 

9 

323  39  46.1 

88.96 

6.0 

0  43  34.4 

0.18 

1.300  9143 

16.3 

19 

323  46  15.7 

88.96 

5.9 

0  43  36.1 

0.18 

1.300  9305 

16.2 

hi. 

1 

323  52  45.2 

88.95 

+5.9 

-0  43  37.9 

-0.18 

1.300  9466 

+16.1 

11 

323  59  14.7 

38.95 

5.9 

0  43  39.6 

0.18 

1.300  9627 

16.0 

21 

324    5  44.2 

38.94 

5.9 

0  43  41.4 

0.18 

1.300  9787 

16.0 

31 

324  12  13.6 

38.94 

+5.9 

-0  43  43.1 

-0.18 

1.300  9947 

+16.0 

ipr. 

10 

324  18  43.0 

38.94 

5.8 

0  43  44.9 

0.18 

1 .301  0106 

15.9 

20 

324  25  12.3 

38.93 

5.8 

0  43  46.6 

0.17 

1.301  0264 

15.8 

30 

324  31  41.6 

38.93 

+5.8 

-0  43  48.3 

-0.17 

1.3010422 

+15.7 

u. 

10 

324  38  10.9 

88.92 

5.7 

0  43  50.0 

0.17 

1.301  0579 

15.6 

20 

324  44  40.1 

38.92 

5.7 

0  43  51.7 

0.17 

1.301 0735 

15.6 

SO 

324  51    9.3 

38.92 

+5.7 

-0  43  53.3 

-0.17 

1.301 0891 

+15.6 

me 

9 

324  57  38.4 

38.91 

5.6 

0  43  55.0 

0.17 

1 .801 1046 

15.5 

19 

325    4    7.5 

38.91 

5.6 

0  43  56.7 

0.17 

1.301 1201 

15.4 

29 

325  10  36.6 

38.91 

+5.6 

-0  43  58.4 

-0.16 

1.301 1355 

+15.4 

ily 

9 

325  17    5.7 

38.90 

5.6 

0  44    0.0 

0.16 

1.801 1508 

15.8 

19 

325  23  34.7 

38.90 

5.5 

0  44    1.6 

0.16 

1.301 1661 

15.2 

29 

325  30    3.6 

38.89 

+5.5 

-0  44    3.2 

-0.16 

1.301 1813 

+15.2 

^' 

8 

325  36  32.5 

38.89 

5.5 

0  44    4.8 

0.16 

1.801 1965 

15.2 

18 

325  43    1.4 

38.89 

5.4 

0  44    6.4 

0.16 

1.301 2116 

15.0 

28 

325  49  30.3 

38.88 

+5.4 

-0  44    8.0 

-0.16 

1.301 2266 

+15.0 

jpt. 

7 

325  55  59.1 

38.88 

5.4 

0  44    9.6 

0.16 

1.3012416 

15.0 

17 

326    2  27.9 

38.88 

5.4 

0  44  11.2 

0.16 

1.30X  2565 

14.9 

27 

326    8  56.6 

38.87 

+5.3 

-0  44  12.8 

-0.16 

1.3012714 

+14.8 

:t 

7 

326  15  25.3 

38.87 

5.3 

0  44  14.4 

0.15 

1.301  2862 

14.8 

17 

326  21  54.0 

38.87 

5.3 

0  44  15.9 

0.15 

1.301 3010 

14.8 

27 

326  28  22.7 

38.86 

+5.2 

-0  44  17.4 

-0.15 

1.301  3157 

+14.7 

DfV. 

6 

326  34  51.3 

38.86 

5.2 

0  44  18.9 

0.15 

1.301 3303 

14.6 

16 

326  41  19.9 

38.86 

5.2 

0  44  20.4 

0.15 

1.301 3449 

14.6 

25 

326  47  48.4 

38.85 

+5.2 

-0  44  21.9 

-0.15 

1.301  3594 

+14.5 

BC. 

6 

326  54  16.9 

38.84 

5.1 

0  44  23.4 

0.16 

1.301  3739 

14.5 

16 

327    0  45.8 

38.84 

5.1 

0  44  24.9 

0.15 

1.3013884 

14.4 

26 

327    7  13.8 

38.84 

+5.1 

-0  44  26.4 

-0.15 

1.3014027 

+14.3 

36 

327  13  42.2 

38.84 

+5.0 

-0  44  27.9 

-0.15 

1.301 4170 

+14J{ 
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GREENVnCH  MEAN  TIME. 


I>«te. 

AjGMlltoli. 

1 
Day. 

Appwent 
DeoUmUon. 

Var.per 
Day. 

Logarithm  of 

Distance 
from  Earth. 

Var.per 
Day. 

Semi- 
dJain- 
eter. 

Hor. 

Faral- 

lax. 

Iteidian 

of 

Green- 

Jf oon. 

Jfoon. 

JTooB. 

Kwm. 

JVoon. 

Kwn. 

Noon. 

JKaon, 

Wl(dl. 

h    m       s 

8 

•         t         n 

// 

// 

// 

h      m 

ily      1 

8  32  27.59 

+8.302 

+18  42  44.4 

-29.10 

1.490  5725 

+1075.9 

1.25 

0.28 

1  57.2 

5 

8  33    1.22 

8.606 

18  40  46.2 

29.98 

1.490  9749 

935.9 

1.25 

0.28 

1  42.1 

9 

8  33  35.60 

8.680 

18  38  44.8 

30.71 

1.491  3207 

791.7 

1.25 

0.28 

1  26.9 

13 

8  34  10.63 

8.826 

18  36  40.6 

31.36 

1.491  6079 

644.4 

1.25 

0.28 

1  11.8 

17 

8  34  46.16 

8.036 

18  34  34.0 

31.91 

1.491  8359 

494.6 

1.25 

0.28 

0  66.6 

21 

8  35  22.09 

+9.021 

+18  32  25.4 

-32.85 

1.492  0035 

+  344.1 

1.24 

0.28 

0  41.5 

25 

8  35  58.28 

9.071 

18  30  15.4 

82.66 

1.492  1111 

192.9 

1.24 

0.28 

0  26.4 

29 

8  36  34.62 

9.095 

18  28    4.1 

82.90 

1.492  1676 

+    40.0 

1.24 

0.28 

0  11.2 

LUg.        2 

8  87  11.01 

9.092 

18  25  62.2 

33.01 

1.492  1430 

-  113.9 

1.24 

0.28 

23  62.3 

6 

8  87  47.81 

9.064 

18  23  40.0 

33.01 

1.492  0665 

268X 

1.24 

0.28 

23  37.2 

10 

8  38  23.40 

+8.985 

+18  21  28.1 

-32.90 

1.491  9287 

-  421.1 

1.25 

0.28 

23  22.0 

14 

8  38  59.15 

8.884 

18  19  16.9 

32.65 

1.491  7298 

578.1 

1.25 

0.28 

23    6.9 

18 

8  89  34.42 

8.749 

18  17    7.1 

32.25 

1.491  4706 

722.1 

1.25 

0.28 

22  51.8 

22 

8  40    9.10 

8.588 

18  14  58.9 

81.81 

1.491 1626 

868.4 

1.25 

0.28 

22  36.6 

26 

8  40  43.08 

8.399 

18  12  52.8 

81.22 

1.490  7763 

1011.8 

1.25 

0.28 

22  21.5 

30 

8  41  16.26 

+8.184 

+18  10  49.2 

-30.62 

1.490  3434 

-1153  J& 

1.25 

0.28 

22    6.3 

ept.     3 

8  41  48.51 

7.935 

18    8  48.8 

29.66 

1.489  8540 

1291.6 

1.25 

0.28 

21  61.1 

7 

8  42  19.70 

7.656 

18    6  52.0 

28.71 

1.489  3108 

1428.8 

1.25 

0.28 

21  35.9 

11 

8  42  49.72 

7.849 

18    4  59.2 

27.64 

1.488  7156 

1561J( 

1.25 

0.29 

21  20.6 

15 

8  43  18.45 

7.014 

18    3  11.1 

26.41 

1.488  0704 

1672.9 

1.26 

0.29 

21    5.4 

19 

8  43  45.80 

+6.656 

+18    1  27.9 

-25.15 

1.487  3782 

-1787.2 

1.26 

0.29 

20  50.1 

23 

8  44  11.67 

6.276 

17  59  50.0 

23.78 

1.486  6416 

1896.1 

1.26 

0.29 

20  34.8 

27 

8  44  35.99 

5.871 

17  58  17.9 

22.26 

1.485  8630 

1996.8 

1.26 

0.29 

20  19.5 

ct.       1 

8  44  58.61 

5.440 

17  56  52.1 

20.64 

1.485  0454 

2090.4 

1.27 

0.29 

20    4.1 

5 

8  45  19.49 

4.987 

17  56  32.9 

18.94 

1.484  1918 

2175.8 

1.27 

0.29 

19  48.7 

9 

8  45  38.51 

+4.516 

+17  54  20.8 

-17.12 

1.483  3061 

-2251.2 

1.27 

0.29 

19  33.3 

13 

8  45  55.60 

4.028 

17  53  16.0 

15.26 

1.482  3921 

2816.9 

1.27 

0.29 

19  17.9 

17 

8  46  10.71 

8.524 

17  52  18.8 

13.32 

1 .481 4540 

2871.9 

1.28 

0.29 

19    2.4 

21 

8  46  23.77 

8.006 

17  51  29.5 

11.81 

1.480  4959 

2417U) 

1.28 

0.29 

18  46.9 

25 

8  46  34.74 

2.478 

17  50  48.4 

9.26 

1.479  6217 

2452.5 

1.28 

0.29 

18  31.3 

29 

8  46  43.58 

+1.999 

+17  50  15.5 

-  7.16 

1.478  5354 

-2476.9 

1.28 

0.29 

18  15.7 

>v.      2 

8  46  50.23 

1.388 

17  49  51.2 

4.99 

1.477  5418 

2489.1 

1.29 

0.29 

18    0.1 

6 

8  46  54.67 

0.882 

17  49  35.6 

2.81 

1.476  5468 

2488.4 

1.29 

0.29 

17  44.5 

10 

8  46  56.88 

+0.275 

17  49  28.7 

-0.64 

1.475  5627 

2475.5 

1.29 

0.29 

17  28.8 

14 

8  46  56.87 

-0.279 

17  49  30.5 

+  1.55 

1.474  6670 

2450.4 

1.30 

0.29 

17  13.0 

18 

8  46  54.65 

-0.829 

+17  49  41.1 

+  3.72 

1.473  5940 

-2412.9 

1.30 

0.30 

16  57.2 

22 

8  46  50.25 

1.371 

17  50    0.2 

5.84 

1.472  6382 

2364.3 

1.30 

0.30 

16  41.4 

26 

8  46  43.69 

1.906 

17  50  27.8 

7.94 

1.471  7043 

2302.9 

1.30 

0.30 

16  25.6 

30 

8  46  35.01 

2.431 

17  51    3.7 

10.00 

1.470  7976 

2228.6 

1.31 

0.30 

16    9.7 

jc.       4 

8  46  24.25 

2.944 

17  51  47^ 

12.01 

1.469  9230 

2142.1 

1.31 

0.30 

15  53.8 

8 

8  46  11.48 

-3.485 

+17  52  39.7 

+13.95 

1.469  0865 

-2048.5 

1.31 

0.30 

15  37.8. 

12 

8  45  56.81 

3.898 

17  53  39.0 

15.72 

1.468  2898 

1932.8 

1.32 

0.30 

15  21.9 

16 

8  45  40.33 

4.838 

17  54  45.4 

17.45 

1.467  6407 

1811.8 

1.32 

0.30 

15    5.9 

20 

8  45  22.14 

4.751 

17  56  58.4 

19.07 

1.466  8416 

1682.0 

1.32 

0.30 

14  49.9 

24 

8  45    2.36 

5.137 

17  57  17.5 

20.60 

1.466  1964 

1642.1 

1.32 

0.30 

14  33.8 

28 
32 

8  44  41.09 

-6.490 

+17  58  42.2 

+21.84 

1.465  6091 

-1393.1 

1.32 

8  44  18.49 

•  •  '  I 

+18    0  12.1 

•   •   • 

1.4650830 

I        •     %     %     • 

\v^ 
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FOR  GREENmCH  MEAN  NOON. 


Data. 

Heliooentric 

Looi^tiide, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Rednetian 
to  Orbit. 

Hellooentrlo 

Var.  per 
Day. 

Lonrithmof 
Ba^Vaotor. 

Var.  per 
Day. 

•     f      ft 

/» 

tf 

• 

t         tt 

r/ 

Jan. 

0 

125  33  23.3 

21.75 

-9.2 

-0 

9  52.9 

+0.57 

1.477  6316 

+4.7 

10 

125  37    0.8 

21.75 

9.1 

0 

9  46.2 

0.67 

1.477  6362 

4.6 

20 

125  40  38.3 

21.75 

9.0 

0 

9  39.5 

0.67 

1.477  6409 

4.6 

30 

125  44  15.8 

21.76 

-8.9 

-0 

9  32.8 

+0.67 

1.477  6455 

+4.6 

Feb. 

9 

125  47  53.3 

21.75 

8.8 

0 

9  26.1 

0.67 

1.477  6502 

4.6 

19 

125  51  30.8 

21.75 

8.7 

0 

9  19.4 

0.67 

1.477  6548 

4.6 

Mar. 

1 

125  55    8.3 

21.75 

-8.5 

-0 

9  12.7 

+0.67 

1.477  6594 

+4.6 

11 

125  58  45.8 

21.75 

8.5 

0 

9    6.0 

0.67 

1.477  6640 

4.6 

21 

126    2  23.3 

21.75 

8.4 

0 

8  59.3 

0.67 

1.477  6686 

4.6 

81 

126    6    0.9 

21.75 

-8.3 

-0 

8  52.6 

+0.67 

1.477  6732 

+4.6 

Apr. 

10 

126    9  38.4 

21.75 

8.2 

0 

8  45.9 

0.67 

1.477  6778 

4.5 

20 

126  13  15.9 

21.75 

8.1 

0 

8  39.2 

0.67 

1.477  6823 

4.5 

80 

126  16  53.4 

21.75 

-8.0 

-0 

8  32.5 

+0.67 

1.477  6869 

+4.5 

May 

10 

126  20  30.9 

21.75 

7.9 

0 

8  25.8 

0.67 

1.477  6914 

4.5 

20 

126  24    8.4 

21.75 

7.8 

0 

8  19.1 

0.67 

1.477  6959 

4.5 

80 

126  27  45.9 

21.75 

-7.7 

-0 

8  12.4 

+0.67 

1.477  7004 

+4.5 

June 

9 

126  31  23.4 

21.75 

7.5 

0 

8    5.7 

0.67 

1.477  7049 

4.5 

19 

126  35    0.9 

21.75 

7.4 

0 

7  59.0 

0.67 

1.477  7094 

4.5 

29 

126  38  38.5 

21.75 

-7.3 

-0 

7  52.3 

+0.67 

1.477  7139 

+4.5 

July 

9 

126  42  16.0 

21.75 

7.2 

0 

7  45.6 

0.67 

1.477  7184 

4.5 

19 

126  45  53.6 

21.75 

7.1 

0 

7  38.9 

0.67 

1.477  7229 

4.5 

29 

126  49  31.1 

21.75 

-7.0 

-0 

7  32.2 

+0.67 

1.477  7274 

+4.5 

Aug. 

8 

126  53    8.6 

21.75 

6.9 

0 

7  25.5 

0.67 

1.477  7319 

4.4 

18 

126  56  46.1 

21.75 

6.8 

0 

7  18.8 

0.67 

1.477  7363 

4.4 

28 

127    0  23.6 

21.75 

-6.7 

-0 

7  12.1 

+0.67 

1.477  7407 

+4.4 

Sept. 

7 

127    4    1.1 

21.75 

6.6 

0 

7    5.4 

0.67 

1.477  7451 

4.4 

17 

127    7  38.6 

21.75 

6.5 

0 

6  58.7 

0.67 

1.477  7495 

4.4 

27 

127  11  16.1 

21.75 

-6.4 

-0 

6  52.0 

+0.67 

1.477  7539 

+4.4 

Oct. 

7 

127  14  53.6 

21.75 

6.3 

0 

6  45.3 

0.67 

1.477  7583 

4.4 

17 

127  18  31.2 

21.75 

6.2 

0 

6  38.6 

0.67 

1.477  7627 

4.4 

27 

127  22    8.7 

21.75 

-6.1 

-0 

6  31.9 

+0.67 

1.477  7671 

+4.3 

Nov. 

6 

127  25  46.2 

21.75 

6.0 

0 

6  25.2 

0.67 

1.477  7714 

4.3 

16 

127  29  23.7 

21.75 

5.9 

0 

6  18.5 

0.67 

1.477  7757 

4.3 

• 

26 

127  33    1.2 

21.75 

-5.8 

-0 

6  11.8 

+0.67 

1.477  7800 

+4.3 

Dec. 

6 

127  36  38.7 

21.75 

5.7 

0 

6    5.1 

0.67 

1.477  7843 

4.3 

16 

127  40  16.2 

21.75 

5.6 

0 

5  58.4 

0.67 

1.477  7886 

4.3. 

26 

127  43  53.7 

21.75 

-5.5 

-0 

5  51.7 

+0.67 

1.477  7929 

+4.8 

Sd) 

127  47  31.3  , 

21.75 

-5.4 

-0 

5  45.0 

+0.67 

1.477  7972 

+4.3 

I 
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200     FORMUU;  FOR  THE  REDUCTION  OF  STARS,  1918. 


The  constants  of  precession,  nutation  and  aberration  adopted  hj  the  Ckmr 
ference  InUrruUwrude  des  StoiUs  Fondamentales  which  met  in  Pans  in  May, 
1896,  are  given  on  page  xvi,  and  together  with  the  notation  of  Bessel  are 
used  in  the  f ormulse  which  follow. 

BESSELIAN  STAR-NUMBERS. 


// 


Terms  of  Long  Period. 
A^r^  0.342  21  ein  ft 
+  0.004  15  sin  2  a 

-  0.025  26  sin  2  L 
+  0.002  51  sin  (L-F) 

-  0.000  99  sill  (3  L-F) 
+  0.000  42  sin  (L+F) 
+  0.000  25  sin  (2  L-ft) 

S-  -  9.210  COS  a 
+  0.090  COS  2  ft 

-  0.551  C08  2  L 

-  0.022  COS  (3  L-r) 
+  0.009  C08  (L+F) 

+  0.007  cos  (2  L-Q) 

C-  -20.4700  COB  <»  COB  O 

D 20.4700  Bin  Q 

E"  -  0.0416  sin  ^+0^^0005  sin  2  ^-0^^0031  sin  2  L 

Bessel' a  Star- Constants. 


Terms  of  Short  Period, 
-0.004  05  sin  2  C 
+0.000  23  sin  (C+FO 
+0.001  34  Bin  (C-F') 
-6.000  68  Bin  (2  C  -ft) 
-0.000  52  sin  (3  C  -F') 
+0.000  30  sin  (C  -2  L+F') 
+0.000  12  sin  2  (C-L) 


-0.088  cos  2  C 
-0.018  cos  (2  C  -ft) 
-0.011  cos  (3  C  -FO 
+0.005  cos  (C  +F0 


a-3-.072  67+l».336  36  sin  a^  tan  d^ 
6-^  COS  a^  tan  ^o 
c--xV  cos  a^  sec  S^ 
d-^  sin  a^  sec  ^c 


o 
o 


a^-20^^0463  cos  Oo 

(/-tan  09  cos  ^o-sin  a^  tan.  S^ 
(f-coe  a^  sin  S^ 


FormtUssfor  Reduction  to  Apparent  Position. 

a-a^+r/i+^a+Sfc+Cc+lW+TV-S      (in  time) 
6'-^^+T^''\-Aa'+Bl/'\-Cc'^hDd<  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+/-  +46^^0900  A+E       (in  arc) 
-+3V07267  A+^E    (in  time) 
f — 0-.0124  Bin  2  C  +0*.0041  sin  (C  -F0+0».0007  sin  (C  +F^) 
-0*.0021  Bin  (2  C  -ft)-0'.0016  sin  (3  C  -FO 
+0'.0009  Bin  (C  -2  L+F0+O».0004  sin  2  (C  -L) 
gmiG'-B  ^sinF-C 

g  cos  (^-20^^0453  A  hcoe  H-D 

Formulsefor  Reduction  to  Apparent  Position. 

a-^o +/+/+''/' +tV  9  sin  (G+ffo)  tan  S^+^  h  sin  (B+a^)  sec  S^ 
S'^S^+Tfi^-^g  cos  (G+a^)+h  cos  (H+a^)  sin  S^-hi  cos  d© 


i-Ctan  09 


(in  time) 
(in  arc) 


In  the  above  fonnulcB, 

r  denotes  the  time  reckoned  in  units  of  one  year,  from  the  begioning  of  the 
Bessehan  fictitious  year  (1918,  January  0^.459,  Wa^iington  mean 
time), 
the  star's  mean  R.  A.  and  Decl.  at  the  begiiming  of  the  fictitious  year, 
the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
the  annual  proper  motion  in  right  ascension  and  declination, 


a 


O,  the  Sun's  true  longitude, 
L,  the  Sun's  mean  longitude, 
ft^  the  longitude  of  the  Moon's 
ascending  node, 


oDj  the  obUquity  of  the  ecliptic, 
JT,  the  long,  of  the  Sun's  perigee, 
r\  the  long,  of  the  Moon's  pengee, 
C ,  the  Moon's  mean  longitude. 
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The  independent  star-numbers  are  more  convenient  than  Bessel's  when 
only  one  or  two  apparent  positions  of  a  star  are  reqmred,  or  when  Bessel's 
star-constants  are  not  known  with  sufficient  accuracy. 

In  usin^  the  star-constants  of  the  British  Association  OaidlogtLe,^  a,  6,  c,  d, 
a',  6',  c',  dy  with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be 
computed  are  Ac,  Bd,  Ca^  Z?6, — -4c', — J5d',  —  Cb  ,  —  Z?6'. 

In  the  computation  of  the  Bessehan  star-numbers  given  for  Washington 
mean  midnight  of  each  day  of  the  year,  on  pages  202-205,  the  short-period 
krms — that  is,  the  terms  mvolving  the  Moon's  mean  longitude — have  been 
included. 

In  the  computation  of  the  independent  star-numbers,  pages  206-213,  the 
short-period  terms  have  been  included  in  the  two  columns  headed  0  and  Log  g. 
The  quantities /and /"'  give  separately  the  eflFect  of  the  long-period  and  short- 
period  terms.  /'  diners  but  slightly  from  the  quantity  —0  .1866  sin  2  C  + 
0".O622  sin  ( C  --^0  given  on  page  37  of  the  Proo^Verhavx  of  the  Paris  Con- 
ference of  1896,  which  quantity  that  conference  decided  should  be  omitted  in 
the  reduction  of  stars  from  mean  to  apparent  place. 

In  computing  the  ephemerides  of  the  circiunpolar  stars  in  this  volume, 
all  short-penod  terms  have  been  included.  The  quantity/',  which  was  omittea 
from  the  ephemerides  of  the  circumpolar  stars  given  in  tne  American  Ephemeris 
and  NavMcal  Almanac  for  the  years  1900  to  1915,  inclusive,  is  now  included  in 
these  ephemerides  in  accordance  with  the  decision  of  the  Congris  International 
des  Sph4ni4rides  Astronomiques  held  in  Paris  in  October,  1911.  See  page  43 
of  ProceS'Verhaux  of  that  Congress. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximum  and  Tninifnnrn  they  may  amount  in 
right  ascension  to  ±0".008  tan  <^,  and  in  declination  to  ±0".13.  For  com- 
puting the  effect  of  these  terms  for  the  correction  of  the  positions  of  stars  inter- 
polated from  the  ten-day  ephemerides,  the  following  f ormuls  may  be  used,  in 
which  ^a  and  ^S  denote  tne  effect  of  the  short-period  terms  in  right  ascension 
and  declination,  respectively^  and  d' ^  and  <y"c»,  the  smn  of  the  i^ort-period 
terms  of  the  nutation  in  longitude  and  obliquity: 

The  values  of  S^'^  and  of  S'^aa  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  215-216,  and  have  been  computed  as  fcSlows* 

in  which  A^  and  B^  are  the  sums  of  the  short-period  terms  given  in  the  expres- 
sions for  A  and  B  on  page  200. 

The  quantities  D^a,  /)«,«,  D^^^,  and  D^6  are  given  for  each  ten-day  star 

on  pages  316-513,  and  have  been  computed  by  means  of  the  following  formidae: 

D^a^^  (cos  (»-f  sin  a  tan  ^  sin  co)  Df^(x=  — ^  cos  a  tan  c^ 

D^S  =  cos  a  sin  co  D^d  =  sin  a 

In  the  Star  List  of  the  American  Ephemeris  for  the  years  1910  and  1911 
and  in  the  American  rlphemeris  and  Nautical  Almanac  for  the  years  1912  to 
1915,  inclusive,  the  value  used  for  the  derivative  of  the  right  ascension  with 
reference  to  ^  was 

Z?'^ar  =  ^  sin  a  tan  (J'  sin  a? 

and  the  addition  of  the  term  -^  cos  go  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Congris  International  des  Ephemerides  Astronomiques 
of  1911  with  reference  to  the  quantity/'. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Dmy. 
(Sid.  Hr.) 

Log  A. 

Log^. 

Logr. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Log  it. 

Log-B. 

LogC. 

LogD. 

Jan. 

0 

+9.54964 

+9.3707 

-0.51322 

+1.30447 

Feb.   16 

+9.69099 

-9.0224 

-1.19698 

+1.05027 

1 

9.55243 

9.3232 

0.65491 

1.30304 

16 

9.69310 

8.8344 

1.20090 

1.03838 

2 

9.55475 

9.2971 

0.59282 

1.30146 

17 

9.69699 

8.6614 

1.20563 

1.02602 

3 

9.55686 

9.2984 

0.62756 

1.29976 

18 

9.69943 

8.2176 

1.21017 

1.01316 

h 

4;    9.55907 

9.3270 

0.65960 

1.29788 

h     1^ 

9.70311 

8.2304 

1.21464 

0.99979 

(7.0) 

5  +9.66171 

+9.3756 

-0.68931 

+1.29587 

(10.0)  20 

+9.70662 

-8.6762 

-1.21872 

+0.98586 

6  1    9.56503 

9.4310 

0.71698 

1.29372 

21 

9.70961 

8.8704 

1.22273 

0.97183 

7     9.56921 

9.4834 

0.74287 

1.29141 

22 

9.71190 

9.0762 

1.22657 

0.96617 

8     9.57422  j    9.5247 

0.76718 

1.28895 

23 

9.71346 

9.2161 

1.23024 

0.94033 

9     9.58001     9.5480 

0.79006 

1.28634 

24     9.71441 

9.3064 

1.23374 

0.92376 

10  i +9.58629 

+9.5495 

-0.81167 

+1.28358 

25 

+9.71491 

-9.3614 

-1.23709 

+0.90640 

11'    9.59252 

9.5254 

0.83212 

1.28065 

26 

9.71616 

9.3858 

1.24027 

0.88819 

12!    9.59815 

9.4739 

0.85152 

1.27758 

27 

9.71539 

9.3829 

1.24330 

0.86906 

13 

9.60284 

9.3957 

0.86995 

1.27434 

28 

9.71575 

9.3560 

1.24617 

0.84890 

14 

9.60641 

9.29T3 

0.88750 

1.27094 

Mar.     1 

9.71646 

9.3058 

1.24888 

0.82764 

15 

+9.60886 

+9.1973 

-0.90424 

+1.26738 

2 

+9.71771 

-9.2330 

-1.26145 

+0.80516 

16 

9.61055 

9.1307 

0.92021 

1.26365 

3 

9.71963 

9.1421 

1.26387 

0.78131 

17 

9.61207 

9.1335 

0.93549 

1.25975 

4 

9.72194 

9.0500 

1.26615 

0.76596 

18 

9.61396 

9.1973 

0.95011 

1.25567 

6 

9.72487 

8.9903 

1.26825 

0.72890 

h 

19 

9.61665 

9.2849 

0.96411 

1.25142 

h       « 

9.72803 

9.0035 

1.26026 

0.69991 

(•.0) 

20 

+9.62031 

+9.3623 

-0.97754 

+1.24699 

(11.0)    7 

+9.73111 

-9.0864 

-1.26211 

+0.66872 

21 

9.62485 

9.4146 

0.99044 

1.24238 

8 

9.73378 

9.1992 

1.26381 

0.63499 

22 

9.62991 

9.4349 

1.00282 

1.23758 

9 

9.73578 

9.3054 

1.26537 

0.69829 

23 

9.63507 

9.4214 

1.01473 

1.23259 

10 

9.73698 

9.3847 

1.26680 

0.65811 

24 

9.63987 

9.3727 

1.02618 

1.22741 

11 

9.73754 

9.4298 

1.26809 

0.61363 

25 

+9.64399 

+9.2876 

-1.03720 

+1.22202 

12 

+9.73772 

-9.4387 

-1.26924 

+0.46399 

26 

9.64726 

9.1626 

1.04781 

1.21644 

13 

9.73791 

9.4089 

1.27026 

0.40782 

27  i    9.64970 

8.9921 

1.05804 

1.21064 

14 

9.73849 

9.3383 

1.27115 

0.34319 

28!    9.65147 

8.7657 

1.06789 

1.20463 

15 

9.73977 

9.2258 

1.27190 

0.26711 

291    9.65274 

8.4800 

1.07739 

1.19839 

16 

9.74180 

9.0722 

1.27252 

0.17472 

30  +9.65377 

+8.1900 

-1.08655 

+1.19193 

17 

+9.74446 

-8.8965 

-1.27300 

+0.05712 

31 

9.65485 

8.1644 

1.09538 

1.18523 

18 

9.74743 

8.7627 

1.27336 

9.89528 

Feb. 

1  I    9.65615 

8.4133 

1.10390 

1.17829 

19 

9.75039 

8.7536 

1.27358 

9.63440 

2      9.65787 

8.6674 

1.11213 

1.17110 

20     9.75295 

8.8639 

1.27368 

+8.88188 

h 

3 

9.66023 

8.8537 

1.12006 

1.16366 

j^     21     9.75494 

9.0009 

1.27364 

-9.44456 

(9.0) 

4 

+9.66330 

+8.9764 

-1.12772 

+1.15595 

(12.0)22  +9.75630 

-9.1139 

-1.27347 

-9.80110 

5 

9.66706 

9.0378 

1.13511 

1.14796 

23     9.75706 

9.1898 

1.27318 

9.99403 

6 

9.67128 

9.0366 

1.14224 

1.13969 

24     9.76736 

9.2279 

1.27276 

0.12700 

7 

9.67564 

8.9518 

1.14912 

1.13112 

25 

9.75742 

9.2294 

1.27219 

0.22849 

8 

9  67971 

8.7143 

1.15576 

1.12224 

26     9.75742 

9.1923 

1.27150 

0.31055 

9 

+9.68314 

+6.4771 

-1.16216 

+1.11304 

27 

+9.75754.-9.1058 

-1.27069 

-0.37939 

10 

9.68570 

-8.7443 

1.16833 

1.10351 

28 

9.75795 

8.9450 

1.26974 

0.43866 

11 

9.68735 

9.0200 

1.17428 

1.09362 

29 

9.76879 

-8.6117 

1.26866 

0.49066 

12 

9.68830 

9.1377 

1.18002 

1.08337 

30 

9.76016  +7.9345 

1.26746 

0.63696 

13 

9.68891 

9.1700 

1.18554 

1.07275 

31 

9.76206     8.7380 

1.26610 

0.67864 

14 

+9.68966 

-9.1303 

-1.19086 

+1.06172 

Apr.      11+9.764481+8.9676 

-1.26463 

-0.61654 

15 

+9.69099 

-9.0224 

-1.19598 

+1.05027 

2 

f  9.76720 . 

+9.0457 

-1.26302 

-0.65126 

^--t-0".04-+0»U)a3 
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FOR  WASHINGTON  MEAN  MIDNIOHT. 


irDay. 

d.Hr.) 

hogA. 

hogB. 

Log  C. 

Log  P. 

Solar  Dfty. 
(Bid.  Hr.) 

hog  A. 

Log  P. 

Log  C. 

LogD. 

f.      1 

+9.76448 

+8.9576 

-1.26463 

-0.61654 

May    17 

+9.84443 

+0.0238 

-1.01611 

-1.23199 

2 

9.76720 

9.0457 

1.26302 

0.65126 

18 

9.84632 

0.0260 

1.00490 

1.23674 

3 

9.76998 

9.0542 

1.26128 

0.68328 

19 

9.84605 

0.0338 

0.99327 

1.24132 

4 

9.77250 

8.9965 

1.25940 

0.71296 

20 

9.84681 

0.0469 

0.98120 

1.24572 

h     « 

9.77446 

8.8745 

1.25739 

0.74061 

h     21 

9.84776 

0.0640 

0.96867 

1.24996 

1.0)   6 

+9.77678 

+8.7007 

-1.25524 

-0.76648 

(16.0)  22 

+9.84902 

+0.0836 

-0.96565 

-1.25403 

7 

9.77650 

8.5465 

1.25295 

0.79076 

23 

9.85066 

0.1038 

0.94210 

1.26794 

8 

9.77678 

8.5911 

1.25052 

0.81361 

24 

9.85273 

0.1229 

0.92799 

1.26170 

9 

9.77699 

8.8241 

1.24795 

0.83519 

25 

9.85623 

0.1390 

0.91329 

1.26530 

10 

9.77748 

9.0641 

1.24524 

0.85561 

26 

9.85807 

0.1507 

0.89796 

1.26875 

11 

+9.77860 

+9.2546 

-1.24239 

-0.87499 

27 

+9.86105 

+0.1568 

-0.88194 

-1.27206 

12 

9.78044 

9.3930 

1.23939 

0.89341 

28 

9.86399 

0.1674 

0.86519 

1.27621 

13 

9.78295 

9.4871 

1.23624 

0.91094 

29 

9.86662 

0.1533 

0.84764 

1.27822 

14 

9.78586 

9.5452 

1.23295 

0.92766 

30 

9.86876 

0.1465 

0.82923 

1.28109 

15 

9.78886 

9.5733 

1.22950 

0.94364 

31 

9.87035 

0.1402 

0.80989 

1.28382 

16 

+9.79163 

+9.5782 

-1.22590 

-0.95891 

June     1 

+9.87147 

+0.1377 

-0.78952 

-1.28641 

17 

9.79391 

9.5673 

1.22215 

0.97353 

2 

9.87231 

0.1414 

0.76802 

1.28886 

18 

9.79561 

9.5491 

1.21823 

0.98754 

3 

9.87321 

0.1518 

0.74528 

1.29118 

19 

9.79672 

9.5334 

1.21416 

1.00099 

4 

9.87443 

0.1676 

0.72116 

1.29336 

20 

9.79742 

9.5289 

1.20993 

1.01390 

h      « 

9.87618 

0.1857 

0.69550 

1.29541 

h    21 

+9.79781 

+9.5402 

-1.20552 

-1.02631 

(17.0)   6 

+9.87854 

+0.2060 

-0.66810 

-1.29734 

L0)22 

9.79811 

9.5687 

1.20095 

1.03824 

7 

9.88139 

0.2166 

0.63874 

1.29913 

23 

9.79852 

9.6104 

1.19621 

1.04973 

8 

9.88453 

0.2247 

0.60712 

1.30079 

24 

9.79914 

9.6596 

1.19129 

1.06079 

9 

9.88767 

0.2272 

0.67289 

1.30233 

25 

9.80012 

9.7110 

1.18619 

1.07145 

10 

9.89062 

0.2248 

0.63561 

1.30374 

26 

+9.80160 

+9.7597 

-1.18090 

-1.08173 

11 

+9.89294 

+0.2192 

-0.49471 

-1.30602 

27 

9.80356 

9.8022 

1.17642 

1.09164 

12 

9.89486 

0.2126 

0.44942 

1.30618 

28 

9.80599 

9.8353 

1.16976 

1.10120 

13 

9.89633 

0.2070 

0.39974 

1.30722 

29 

9.80878 

9.8579 

1.16389 

1.11044 

14 

9.89742 

0.2042 

0.34124 

1.30813 

30 

9.81167 

9.8689 

1.15782 

1.11935 

15 

9.89835 

0.2048 

0.27481 

1.30892 

ly     1 

+9.81441 

+9.8696 

-1.15154 

-1.12796 

16 

+9.89926 

+0.2091 

-0.19624 

-1.30959 

2 

9.81675 

9.8624 

1.14504 

1.13627 

17 

9.90027 

0.2167 

0.10011 

1.31014 

3 

9.81852 

9.8523 

1.13832 

1.14431 

18 

9.90148 

0.2266 

9.97634 

1.31067 

4 

9.81971 

9.8457 

1.13138 

1.15207 

19 

9.90300 

0.2375 

9.80244 

1.31087 

5 

9.82045 

9.8487 

1.12419 

1.15957 

h     20 

9.90491 

0.2483 

9.50780 

1.31105 

h      6 

+9.82101 

+9.8646 

-1.11676 

-1.16682 

(18.0)  21 

+9.90717 

+0.2576 

-7.97040 

-1.31112 

LO)   7 

9.82173 

9.8927 

1.10908 

1.17383 

22 

9.90978 

0.2641 

+9.48176 

1.31106 

8 

9.82295 

9.9278 

1.10114 

1.18060 

23 

9.91255 

0.2668 

9.78935 

1.31089 

9 

9.82483 

9.9638 

1.09293 

1.18714 

24 

9.91534 

0.2651 

9.96750 

1.31069 

10 

9.82736 

9.9949 

1.08444 

1.19346 

25 

9.91794 

0.2594 

0.09337 

1.31017 

11 

+9.83036 

+0.0183 

-1.07565 

-1.19956 

26 

+9.920^ 

+0.2511 

+0.19074 

-1.30963 

12 

9.83359 

0.0323 

1.06667 

1.20546 

27 

9.92180 

0.2421 

0.27013 

1.30897 

13 

9.83667 

0.0375 

1.05716 

1.21116 

28 

9.92303 

0.2350 

0.33712 

1.30819 

14 

9.83941 

0.0362 

1.04743 

1.21664 

29 

9.92392 

0.2321 

0.39504 

1.30729 

15 

9.84160 

0.0313 

1.03736 

1.22194 

80 

9.92472 

0.2348 

0.44603 

1.30626 

16 

+9.84325 

+0.0262 

-1.02692 

-1.22706 

July     1 

+9.92570 

+0.2425 

+0.49156 

-1.30511 

17 

+9.84443 

-fO.0238 

-1.01611 

-1.23199 

2 

+9.92710 

+0.2536 

+0.53265 

-1.30384 

£-+0".04-i+0«.003 
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Solar  Day. 
(Sid.  Hr.) 

Logii. 

Log^. 

LogC. 

Log  2). 

Solar  Day. 
(SM.  Hr.) 

Logil. 

Log-B. 

LogC. 

Loj 

July     1 

+9.92570 

+0.2425 

+0.49156 

-1.30511 

Aug.  16 

+9.99205 

+0.2066 

+1.17879 

-l.C 

2 

9.92710 

0.2536 

0.53265 

1.30384 

17 

9.99386 

0.2034 

1.18410 

l.C 

3 

9.92900 

0.2650 

0.57008 

1.30244 

18 

9.99565 

0.1956 

1.18921 

l.C 

4 

9.93138 

0.2742 

0.60443 

1.30092 

19 

9.99724 

0.1836 

1.19415 

l.C 

5 

9.93408 

0.2793 

0.63616 

1.29927 

^     20     9.99846 

0.1692 

1.19892 

l.C 

b      6 

+9.93686 

+0.2795 

+0.66561 

-1.29750 

(88.0)  21 

+9.99929 

+0.1548 

+1.20351 

-l.C 

(19.0)   7 

9.93946 

0.2750 

0.69307 

1.29560 

22 

9.99978 

0.1438 

1.20794 

l.C 

8 

9.94170 

0.2670 

0.71880 

1.29356 

23 

0.00002 

0.1387 

1.21220 

l.C 

9 

9.94352 

0.2573 

0.74297 

1.29140 

24 

0.00027 

0.1406 

1.21630 

O.fi 

10     9.04490 

0.2479 

0.76575 

1.28910 

25 

0.00070 

0.1488 

1.22024 

O.S 

11  +9.94593 

+0.2405 

+0.78728 

-1.28667 

26  +0.00148 

+0.1600 

+1.22403 

-o.« 

12 

9.94670 

0.2363 

0.80768 

1.28411 

27 

0.00271 

0.1713 

1.22766 

o.s 

13 

9.94738 

0.2356 

0.82705 

1.28141 

28 

0.00427 

0.1792 

1.23114 

O.S 

14 

9.94815 

0.2381 

0.84548 

1.27857 

29 

0.00602 

0.1817 

1.23448 

O.fi 

15 

9.94906 

0.2430 

0.86304 

1.27559 

30 

0.00778 

0.1783 

1.23767 

O.fi 

16  -1-9.95022 

+0.2496 

+0.87980 

-1.27248 

31 

+O.00932 

+0.1695 

+1.24071 

-0.€ 

17     9.95166 

1 

0.2566 

0.89583 

1.26921 

Sept.    1 

0.01053 

0.1572 

1.24361 

0.€ 

18!    9.95343 

0.2627 

0.91117 

1.26580 

2 

0.01135 

0.1437 

1.24637 

0.8 

19 

9.95551 

0.2666 

0.92587 

1.26224 

3 

0.01181 

0.1317 

1.24899 

0.8 

20 

9.95780 

0.2673 

0.93998 

1.25853 

4 

0.01202 

0.1233 

1.25147 

0.8 

h     21 ' +9.96017 

+0.2638 

+0.95352 

-1.25467 

b       5 

+0.01208 

+0.1195 

+1.25381 

-0.7 

(90.0)  22 

9.96242 

0.2562 

0.96654 

1.25065 

(88.0)   6 

0.01213 

0.1208 

1.25602 

0.7 

23 

9.96434 

0.2453 

0.97907 

1.24647 

7 

0.01228 

0.1264 

1.25810 

0.7 

24 

9.96584 

0.2329 

0.99113 

1.24212 

8 

0.01259 

0.1349 

1.26004 

0.7 

25 

9.96693 

0.2213 

1.00275 

1.23761 

9 

0.01311 

0.1448 

1.26185 

o.c 

26 

+9.96764 

+0.2134 

+1.01396 

-1.23293 

10 

+0.01391 

+0.1549 

+1.26353 

-0.6 

27 

9.96818 

0.2110 

1.02476 

1.22807 

11 

0.01497 

0.1633 

1.26508 

O.C 

28 

9.96877 

0.2144 

1.03518 

1.22304 

12 

0.01626 

0.1688 

1.26650 

0.5 

29 

9.96966 

0.2222 

1.04525 

1.21782 

13 

0.01768 

0.1703 

1.26779 

0.5 

30 

9.97098 

0.2317 

1.05498 

1.21242 

14 

0.01913 

0.1667 

1.26895 

0.4 

31 1+9.97275 

+0.2399 

+1.06438 

-1.20682 

15 

+0.02045 

+0.1587 

+1.26998 

-0.4 

Aug.     1 

9.97483 

0.2445 

1.07346 

1.20102 

16 

0.02149 

0.1478 

1.27088 

0.3 

2 

9.97706 

0.2441 

1.08224 

1.19502 

17 

0.02220 

0.1364 

1.27166 

0.2 

3 

9.97922 

0.2384 

1.09073 

1.18882 

18 

0.02258 

0.1275 

1.27231 

0.2 

4 

9.98110 

0.2283 

1.09894 

1.18240 

19 

0.02269 

0.1242 

1.27284 

0.1 

h      5 

+9.98258 

+0.2157 

+1.10688 

-1.17575 

h       20 

+0.02276 

+0.1282 

+1.27324 

-9.fl 

(81.0)    6 

9.98366 

0.2027 

1.11456 

1.16888 

(0.0)   21 

0.02295 

0.1389 

1.27351 

9.7 

7 

9.98437 

0.1914 

1.12200 

1.16177 

22 

0.02346 

0.1641 

1.27365 

-9.3 

8 

9.98484 

0.1834 

1.12918 

1.15441 

23 

0.02437 

0.1701 

1.27367 

+9.C 

9 

9.98520 

0.1794 

1.13614 

1.14681 

24 

0.02566 

0.1835 

1.27356 

9.C 

10 

+9.98556 

+0.1795 

+J.14286 

-1.13894 

25 

+0.02719 

+0.1922 

+1.27333 

+9.S 

11 

9.98604 

0.1829 

1.14937 

1.13080 

26 

0.02880 

0.1950 

1.27296 

O.C 

12 

9.98672 

0.1884 

1.15566 

1.12238 

27 

0.03025 

0.1925 

1.27247 

0.1 

13 

9.98763 

0.1950 

1.16174 

1.11366 

28 

0.03143 

0.1862 

1.27185 

0.2 

14 

9.98884 

0.2012 

1.16762 

1.10464 

29 

0.03224 

0.1780 

1.27110 

0.3 

15 

+9.99034 

+0.2054 

+1.17330 

-1.09530 

30 

+0.03270 

+0.1709 

+1.27022 

+0.4 

16 

+9.99205 

+0.2066 

+1.17879 

-1.08562 

Oct      1 

+0.03289 

+0.1669 

+1.26922 

+0.4 

^-+0".a4-+0».003 
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lar  Day. 
W.  Hr.) 

lAJgA, 

JjOgB, 

hogC. 

LogD. 

Solar  Day. 
(Sid.  Hr.) 

Logil. 

Log-B. 

hog  a 

hogD. 

Ct.       1 

+0.03289 

+0.1669  +1.26922 

+0.46545 

Nov.  16 

+0.07079 

+0.4187 

+1.04233 

+1.21938 

2 

0.03291 

0.1671 

1.26807 

0.51430 

17 

0.07218 

0.4304 

1.03159      1.22482 

3 

0  03289 

0.1718 

1.26680 

0.55813 

18 

0.07391 

0.4399 

1.02044 

1.23006 

4 

0.03295 

0.1805 

1.26539 

0.59784 

19 

0.07582 

0.4464 

1.00884 

1.23611 

,        5 

0.03316 

0.1920 

1.26385 

0.63412 

>,       20 

0.07776 

0.4494 

0.99679 

1.23997 

1.0j     6 

+0.03359 

+0.2050 

+1.26217 

+0.66750 

(4.0)   211+0.07951 

+0.4495 

+0.98425  1+1.24464 

7 

0.03427 

0.2183 

1.26036 

0.69839 

22      0.08099 

0.4476 

0.97119;    1.24913 

8 

0.03519 

0.2303 

1.25841 

0.72713 

23      0.08212 

0.4454 

0.95758  i    1.25345 

9 

0.03636 

0.2401 

1.25631 

0.75397 

24 

0.08294 

0.4439 

0.94338;    1.26759 

10 

0.03769 

0.2466 

1.25408 

0.77916 

25 

0.08356 

0.4443 

0.92856  1    1.26156 

t 

11 

+0.03909 

+0.2492 

+1.25170  +0.80283 

26 

+0.08405 

+0.4469 

+0.91307 

+1.26536 

12 

0.04042 

0.2480 

1.24918'    0.82517 

27 

0.08457 

0.4518 

0.89685 

1.26899 

13 

0.04155 

0.2441 

1.24651 !    0.84631 

28 

0.08517 

0.4583 

0.87986 

1.27246 

14 

0.04238 

0.2391 

1.24370     0.86635 

29 

0.08596 

0.4660 

0.86203 

1.27578 

15 

0.04288 

0.2356 

1.24073 

0.88539 

30 

0.08696 

0.4739 

0.84328 

1.27893 

16 

+0.04312 

+0.2354 

+1.23761 

+0.90352 

Dec.     1 

+0.08818 

+0.4816 

+0.82354 

+1.28192 

17 

0.04327 

0.2406 

1.23434 

0.92080 

2     0.08960 

0.4883 

0.80271 

1.28476 

18 

0.04351 

0.2512 

1.23090 

0.93731 

3 

0.09121 

0.4934 

0.78068 

1.28745 

19 

0.04402 

0.2657 

1.22731 

0.95309 

4 

0.09293 

0.4964 

0.75732 

1.28998 

^      20 1    0,04490 

0.2816 

1.22356 

0.96820 

h        ^ 

0.09468 

0.4972 

0.73248 

1.29237 

S.0)   21 

+0.04619 

+0.2963 

+1.21963 

+0.98269 

(6.0)     6 

+0.09628 

+0.4959 

+0.70598 

+1.29461 

22 

0.04778 

0.3075 

1.21553 

0.99659 

7 

0.09766 

0.4932 

0.67760 

1.29670 

23      0.04951 

0.3145 

1.21126 

1.00994 

8 

0.09878 

0.4902 

0.64710 

1.29864 

24 

0.05115 

0.3169 

1.20681 

1.02277 

9 

0.09960 

0.4881 

0.61413 

1.30044 

25 

0.05259 

0.3159 

1.20218 

1.03511 

10 

0.10023 

0.4883 

0.57829 

1.30210 

26 

+0.05369 

+0.3131 

+1.19737 

+1.04699 

11 

+0.10083 

+0.4913 

+0.53908 

+1.30362 

27 

0.05442 

0.3103 

1.19236 

1.05844 

12 

0.10154 

0.4970 

0.49582 

1.30499 

28 

0.05488 

0.3094 

1.18716 

1.06946 

13 

0.10252 

0.5046 

0.44760 

1.30623 

29 

0.05515 

0.3113 

1.18176 

1.08010 

14 

0.10387 

0.5125 

0.39318 

1.30732 

30 

0.05535 

0.3164 

1.17616 

1.09035 

15 

0.10556 

0.5193 

0.33080 

1.30827 

31 

+0.05561 

+0.3245 

+1.17034 

+1.10025 

16 

+0.10747 

+0.5237 

+0.25775 

+1.30909 

Cov.     1 

0.05599 

0.3346 

1.16431 

1.10980 

17 

0.10946 

0.5253 

0.16970 

1.30977 

2 

0.05658 

0.3460 

1.15805 

1.11902 

18 

0.11133 

0.5242 

0.05893 

1.31031 

3 

0.05741 

0.3576 

1.15157 

1.12792 

19 

0.11298 

0.6211 

9.90965 

1.31071 

h        ^ 

0.05847 

0.3685 

1.14485 

1.13662 

h      20 

0.11430 

0.6171 

9.68006 

1.31098 

8.0)     5 

+0.05977 

+0.3779 

+1.13788 

+1.14482 

(6.0)   21 

+0.11531 

+0.5134 

+9.16138 

+1.31111 

6 

0.06125 

0.3851 

1.13066 

1.15284 

22 

0.11607 

0.5110 

-9.27601 

1.31110 

7l    0.06282 

0.3894 

1.12318 

1.16059 

23 

0.11669 

0.5104 

9.71818 

1.31095 

8 

0.06437 

0.3910 

1.11543 

1.16807 

24 

0.11728 

0.5118 

9.93263 

1.31067 

9 

0.06576 

0.3901 

1.10740 

1.17530 

25 

0.11793 

0.5148 

0.07547 

1.31024 

10 

+0.06689 

+0.3880 

+1.09908 

+1.18228 

26 

+0.11871 

+0.5189 

-0.18269 

+1.30968 

11 

0.06772 

0.3861 

1.09045 

1.18902 

27 

0.11965 

0.5236 

0.26850 

1.30899 

12 

0.06830 

0.3862 

1.08152 

1.19554 

28 

0.12079 

0.5283 

0.34002 

1.30815 

13 

4 

0.06871 

0.3896 

1.07226 

1.20182 

29 

0.12214 

0.5322 

0.40129 

1.30717 

14 

0.06915 

0.3966 

1.06264 

1.20788 

30 

0.12364 

0.5350 

0.45486 

1.30606 

15 

+0.06980 

+0.4069 

+1.05267 

+1.21373 

31 

+0.12527 

+0.5360 

-0.50242 

+1.30480 

16 

+0.07079 

+0.4187 

+1.04233 

+1.21938 

i:-+o".(K 

32 

l-+0>.003 

+0.12691 

+0.5351 

-0.54517 

+1.30340 
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FOB  MEAN  MIDNIGHT. 


208         INDEPENDENT  STAR-NU  1918. 

FOR  MEAN 


INDEPENDENT  STAR-NUMBBBS,  1918.  209 
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210         INDEPENDENT  STAR-NUMBEES,  1918. 
FOR  MEAN 


DTDBPENDENT  8TAE-NUMBEB8,  1918.         211 
FOR      ^^  UEAN  MIDNIGHT. 


212  INDEPENDENT  STAR-NUMBEKS,  1918. 

FOK  MEAN  MIDNIGHT. 


INDEPENDENT  STAR-NUMBEES,  1918.  213 

FOB  MEAN  MIDNIGHT. 


214   BESSEUAN  AND  INDEPENDENT  STAR-NUMBERS,  1918. 


FOR  WASfflNGTON  SIDEREAL  TWELVE  HOURS. 


Mean  Solar 
Date. 

IjOgAt. 

I>OgBi. 

Log  C. 

LogD. 

/ 

Oi 

H 

Log^i. 
0.8481 

Log*. 

Log<. 

Jan.      0.72 

+9.5459 

+9.4442 

-0.5229 

+1.3042 

8 

+1.083 

2  16 

350  36 

1.3100 

-0.1601 

10.69 

9.5879 

9.4227 

0.8157 

1.2830 

1.192 

1  57 

341  10 

0.8901 

1.3069 

0.4530 

20.67 

9.6240 

9.2956 

0.9798 

1.2462 

1.296 

1  20 

331  34 

0.9261 

1.3020 

0.6170 

30.64 

9.6547 

+8.9872 

1.0878 

1.1910 

1.390 

0  37 

321  45 

0.9567 

1.2960 

0.7251 

Feb.     9.61 

9.6804 

-8.1584 

1.1628 

1.1120 

1.475 

359  55 

311  39 

0.9824 

1.2894 

0.8001 

19.59 

+9.7020 

-9.0488 

-1.2149 

+0.9986 

+1.550 

359  22 

301  17 

1.0040 

1 
1.2832  -0.8522 

Mar.     1.56 

9.7203 

9.2398 

1.2490 

0.8263 

1.616 

359    3 

290  42 

1.0224 

1.2780 

0.8863 

11.53 

9.7363 

9.2608 

1.2681 

+0.5122 

1.677 

359    3 

279  57 

1.0384 

1.2747 

0.9054 

21.50 

9.7510 

9.1069 

1.2736 

-9.4446 

1.734 

359  21 

269    9 

1.0530 

1.2737 

0.9109 

31.48 

9.7652 

-7.8692 

1.2661 

0.5778 

1.792 

359  58 

258  25 

1.0672 

1.2751 

0.9034 

Apr.    10.45 

+9.7796 

+9.2370 

-1.2454 

-0.8546 

+1.852 

0  49 

247  52 

1.0816 

1.2786 

-0.8827 

20.42 

9.7949 

9.6024 

1.2103 

1.0129 

1.918 

1  50 

237  36 

1.0971 

1.2838 

0.8476 

30.39 

9.8113 

9.8187 

1.1584 

1.1185 

1.992 

2  54 

227  38 

1.1139 

1.2899 

0.7957 

May    10.37 

9.8288 

9.9670 

1.0856 

1.1926 

2.074 

3  56 

218    0 

1.1318 

1.2962 

0.7229 

20.34 

9.8473 

0.0736 

0.9832 

• 

1.2450 

2.165 

4  48 

208  41 

1.1508 

1.3019 

0.6204 

30.31 

+9.8665 

+0.1502 

-0.8328 

-1.2806 

+2.262 

5  29 

199  38 

1.1705 

1.3066 

-0.4700 

June     9.28 

9.8858 

0.2034 

0.5805 

1.3020 

2.365 

5  55 

190  45 

1.1901 

1.3097 

0.2178 

19.26 

9.9049 

0.2372 

-9.8515 

1.3108 

2.471 

6    7 

181  59 

1.2094 

1.3111 

-9.4888 

29.23 

9.9233 

0.2547 

+0.3802 

1.3076 

2.578 

6    6 

173  16 

1.2278 

1.3106 

+0.0174 

July     9.20 

9.9405 

0.2579 

0.7359 

1.2921 

2.682 

5  55 

164  28 

1.2448 

1.3082 

0.3732 

19.18 

+9.9564 

+0.2491 

+0.9212 

-1.2634 

+2.782 

5  35 

155  32 

1.2605 

1.3042 

+0.5584 

29.15 

9.9708 

0.2306 

1.0418 

1.2197 

2.876 

5  11 

146  25 

1.2746 

1.2990 

0.6790 

Aug.     8.12 

9  9835 

0.2060 

1.1265 

1.1573 

2.961 

4  46 

137    2 

1.2870 

1.2929 

0.7638 

18.09 

9.9946 

0.1796 

1.1872 

1.0695 

3.038 

4  22 

127  20 

1.2979 

1.2867 

0.8244 

28.07 

0.0044 

0.1571 

1.2297 

0.9430 

3.107 

4    3 

117  20 

1.3075 

1.2811 

0.8670 

Sept.    7.04 

+0.0130 

+0.1450 

+1.2572 

-0.7436 

+3.169 

3  52 

107    2 

1.3160 

1.2766 

+0.8945 

.  17.01 

0.0208 

0.1488 

1.2713 

-0.3300 

3.226 

3  50 

96  32 

1.3238 

1.2741 

0.9086 

26.98 

0.0282 

0.1709 

1.2728 

+0.1282     3.281 

3  58 

85  54 

1.3312 

1.2739 

0.9100 

Oct.      6.96 

0.0356 

0.2093 

1.2614 

0.6819  ,    3.338 

4  15 

75  15 

1.3388 

1.2759 

0.8987 

16.93 

0.0434 

0.2590 

1.2362 

0.9111 

3.398 

4  41 

64  41 

1.3469 

1.2801 

0.8735 

26.90 

+0.0519 

+0.3135 

+1.1954 

+1.0517 

+3.465 

5  12 

54  19 

1.3557 

1.2857 

+0.8327 

Nov.     5.88 

0.0613 

0.3672 

1.1352 

1.1479 

3.541 

5  46 

44  10 

1.3655  <>1.2921 

0.7725 

15.85 

0.0716 

0.4159 

1.0491 

1.2157 

3.626 

6  17 

34  16 

1.3762 

1.2985 

0.6864 

25.82 

0.0828 

0.4570 

0.9237 

1.2628 

3.721 

6  44 

24  36 

1.3878 

1.3041 

0.5610 

Dec.     5.79 

0.0947 

0.4889 

0.7249 

1.2930 

3.823 

7    3 

15    8 

1.4000 

1.3083 

0.3622 

15.77 

+0.1068 

+0.5109 

+0.3125 

+1.3085 

+3.931 

7  12 

5  46 

1.4122 

1.3107 

+9.9498 

25.74 

0.1188 

0.5230 

-0.1035 

1.3101 

4.042 

7  13 

356  26 

1.4243 

1.3110 

-9.7408 

35.71 

+0.1304 

+0.5260 

-0.6586 

+1.2979 

+4.151 

7    4 

347    5 

1.4357 

1.3091 

-0.2958 

.E-+0>.003 

The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are  employed 
in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  316  to  blZ,  from  the  mean 
places,  given  on  pages  217  to  230.    In  order  to  render  exact  interpolation  possible  through  intervals 
a/ ten  days,  all  iiiort  period  tenns  have  been  omitted. 


rEEMS  OF  SHORT  IN  THE  NUTATION,  1918.  215 

FOR  W  MEAN  SODNIOHT. 


216  TEBM8  OF  8H0KT  PEEIOD  IN  THE  NUTATION,  1918. 

FOR  yi  MEAN  MIDNIGHT. 


MEAN  PLACES  OF  TEN-DAY  STABS,  1918.      217 

PXMl  JANTJABY  0^.469,  WASHraOTON  MEAN  TUB. 


top.,  T«f.  irng.,  >.3,  »•. 
lap.,  coDp.  >Jt,  4"  s.  pt 


*  Scolptc^  camp.  <{-,  S"'ii.  L 


218     MEAN  PLACES  OF  TEN-DAY  STARS,  1918. 

FOR  JANTJAEY  0«.45»,  MEAM  TIME. 


a  CeU,Tar.,I31',lB.T-^J>,>tv>>('S>  I      i  Pawl, at*r ^ J>, M" n.  pr.  I      ii  PeraeL  tv.  fnM.,^.4- 

4  CaaOop.,  UMt,  7>,  »>,  3",  S"  •  AiteUs,  dap.,  I>.3,  S-.t,  1"^  ^  Penei,  tv.,  3<Ji7,  >■.!- 

V(Ml,comp.)>43''.7pT.  (  ErUul, camp.  4-.4, f.  S"  13  Erldnl, oomp.  1>, I'M 


MEAN  PLACES  OF  TEN-DAY  STAKS,  1918.     219 

FOR  JANUABY  tf'.459,  WASHINGTON  MEAN  TIME. 


K  acrokfU,  mnukkbla  pur^lsli  nd  |     *  Tuirl,  quad.,  compa.  ^JS,  7>^e,  I 
(ttf.  ^.1,  iir',  181",  iiio" 

■  EridMiLMmp.S%i.7"  R  H.  Cuoelop.,  camp.  ^,1".Vd.  I.        m  P«iul,aurD>,1tS"s.  pr. 


220      MEAN  PLACES  OF  TEN-DAY  STARS,  1918. 

FOB  JANUABY  0*.15t(,  WASHraOTON  MEAN  TIME. 


C  Aui 
t  Tat 
11  Ori 

«  L^ 
jS  En 


Wt 


»f  Ori 
S  Dm 

8  Lei 
a  On 

ft  Aui 
e  Am 
1  Gei 
1  G. 


f  (Moob,  comp,  »°.0,  >".5  9.  pi.  I  ;  OTlonb,  comp.  I".!.  3' 

I  OrkDb,  st)ir«-.9,  G>".B  n.  >  Orkmli.red  sUr,  tut.  1 
>  Oiknii,  Domp.  T».3,  WA  >.  f.  1-.< 

1  *  Aurign,  romp.  T'.^,  1 


MEAN  PLACES  OF  TEN-DAY  STABS,  1918.      221 

FOB  JANUABY  0^.459,  UEJlH  TDCE. 


v*  Volantls,  comp.  S-.S,  1I".S  a 
a  0«m..  romp.  »•,  T'.O  i.  pr. 
o  Atpis,  star^,  n".4a.  f 


222      MEAN  PLACES  OF  TEN-DAT  STABS,  1918. 

FOB  JANUARY  0*.459,  WASHINGTON  UEAN  TIME. 


■i,ttaH^.t,aa"Xn.pT.  ,     -   ._ ,..-  ..,-  .-,. 


MEAN  PLACES  OF  TEX-DAT  STARS,  1918.      223 

FOE  JANUARY  05.4511,  WASHINGTON  MEAN  TIME. 


I      1  L«niL<i.coinp.(P,S,  2".6ii.  t 

I      2  Cod.  Vm.,(larfn',  Il".lti.  pr. 


224      MEAN  PLACES  OF  TEN-DAY  STABS,  1918. 

FOR  JANUARY  0*.«9,  MEAN  TIME. 


y  VlnUnii,  blDtrj,  3-.7,  3-.7,  «".J,    I      p  I'ra.  MbJ.,  lUr  AJcor  f.O, 
n  Can.  V'en.,  star  fl",  19^' .8  s.  pt.  •  Apodla,  v«.  Irrei,,  S~.5-IIk 


MEAN  PLACES  OF  TEN-DAY  STARS,  1918. 

FOR  JANUARY  0^.469,  WASHINGTON  MEAN  TIME. 


.  BaUb,  eomp.  »-J,  »".B  n.  pr.  |     m  BoOtk,  lUr  ^.7, 108"  i,  |      f  Ca.  ilor.,  romp.  t^Ji,  5'.2n, 

"CmUuH,  dup.,  (^.S,  I-.7;  compmioDi.  pr.    Th^  pcultton  glvni  li  that  ol  Ui*  tmUs  ol  cmWi  altti**! 
Conctkuuclreaaapascininaln  Wb*sppJl8d  to  r«iluce  to  the  pMUlon  ol  a> CBnUnrt. 
72699"— 1918 16 


226      MEAN  PLACES  OF  TEN-DAY  STARS,  1918. 

FOR  JANUARY  0^.459,  WASHINGTON  MEAN  TIME. 


fl  Soijrpli,coaip.S».l,lS".3n.  t  I     a  firorpll,  comp,  7-,S",3pr.  I      »  Berculis,    ym.    im^.,    ^d-^.». 


K  ll»ccuils,sl«6».S,  »".7ii.  f.  \  I  pbluehl,  eomu.  fi",  l".an.  f.  dup.pComp.  »■.  <" 
T  Cor.  Bor..«Hiip.  fr>.7,  4".6s.  pr.  (  uWciilLi,  tiinary.S-.O,  O-.0, 1"  J  HetcuUs.  bmary,  o 
•■  Soorpll,  »t«r^,  31"  m.  H  Oph.,  liln«ry,3".!,  a".7, 0''.6  '  


MEAN  PLACES  OF  TEN-DAY  STABS,  1918.      227 

FOR  JANTTARY  (H.459,  WASHINGTON  MEAN  TIME. 


i  ^..hbiaiy,3^.i,^ja,V'& 


228      MEAN  PLACES  OF  TEN-DAY  STABS,  1918. 

FOR  JANUARY  0^.460,  WASniNGTON  MEAN  TIME. 


!Cr(!nJ,itar5-.1,M".;n.  t.  |  «  CjBnl,  siar  S-.Opr.  1*,  2iO"  n.,  I  p  rBprloor.,star^.!pi.  ll",  lO"*. 

fyjol, comp.  t^,  l".fln.  pr.  star  7».Hf,  !■,  B6"s.  w  rBprii™-.,H)mp.1^,>".4».  [. 

K  AquU£p,™i.,'i.l8,3-.T-4».4  .  Cephft.cgmp.  l^.r'.Si.  f.  n  CaMloor.,njmp.  7-.6,  J".8b. 

(  Di«aaab,c«iiui.  ;-.G,3".1d.  ■tcaptlcw.,aiCapric«r.4-.Sn.3t*,  a  Prinhlnl, binary, 4a.l,  1-.4, D".S 

[  13T"ii.  I  T  Delphli)l,comp.S-.S,11".3p(. 


MEAN  PLACES  OF  TBX-DAY  STARS,  1918.      229 

FOR  JANUABV  0^.459,  WASHINGTON  MEAN  TIME. 


fi  Cepliei,  star  ^,  U".3 1.  pr. 


230     MEAN  PLACES  OF  TEN-DAY  8TAES,  1918. 

FOR  JANUARY  (H.«9.  WASHINGTON  MEAS  TIME. 


fi  Fieul  Ttr.  Imj.,  ^.1-^.7 


AN  place's  op  CmCUMPOLAR  STARS,  1918.     231 


FOR  JANUARY  0^.459,  WASHINGTON  MEAN  TIME. 


1 

Name  of  Ster. 

Maml. 
tilde. 

Speo- 
trum. 

Right 
Aaoonskm. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

I>ecUiiitlaD. 

Varifr. 
tkm. 

Annual 
P.M. 

h  m     8 

8 

8 

•     t     It 

It 

It 

/ephei  . 

4.5 

KO 

0  57  16.959 

+  7.6864 

+  .0731 

+85  49    4.72 

+19.418 

-O.004 

Q  Mm.  (Polarii)   .f 

2.1 

F8 

13042.307 

■f3».2762 

+.1479 

+88  52    2.06 

+18.496 

•fO.003 

^ctantiB 

5.6 

KO 

1  41  58.587 

-8.7460 

+.0086 

^85  11    3.34 

+i8.m 

+0.038 

>mbridge  750 

6.7 

F8 

4  10  20.187 

+17.6851 

+.0120 

+85  20  19.62 

+  0.273 

+0.042 

>mbridge  944 

6.4 

KO 

5  35  31.554 

+18.7745 

+  .0130 

+85    9  32.39 

+  2.132 

-0.004 

fensse  . 

6.2 

AO 

5  46    3.075 

-11.6801 

-.0122 

-84  49  45.59 

+  1.306 

+0.067 

5.6 

A2 

6  46  53.600 

-  4.9463 

-.0036 

-80  43  42.15 

-8.991 

+0.082 

:^hei  . 

5.3 

Ma 

7    2  33.206 

+29.1485 

-.0578 

+87  10  49.32 

-5.438 

-0.035 

'amelopardalis 

5.1 

Mb 

7  13  55.106 

+12.8092 

+  .0132 

+82  34  23.73 

-6.400 

-0.047 

ktantU 

6.4 

F5 

7  16   0.004 

p20.8004 

-.0146 

-86  54  13.24 

-6.521 

+0.006 

imbridge  1119 

7.0 

AO 

8  16  48.125 

+59.5826 

-.0400 

+88  52  49.08 

-U.250 

+0.017 

lotifl 

5.4 

A3 

9   8  49.775 

-  8.1718 

-.1148 

-85  20  12.12 

-14.666 

+0.048 

>racoTiifl 

4.6 

KO 

9  25  30.501 

+  8.7780 

-.0050 

+81  41  25.82 

-15.688 

-0.027 

nseleoDtifl 

5.2 

B3 

9  36  20.688 

-  1.6605 

-.0121 

-80  34  23.04 

-16.216 

+0.019 

.'amelopardalis     . 

5.3 

F5 

10  21  12.394 

f  7.5589 

-.0462 

+82  58  35.87 

-18.203 

+O.009 

kntifl 

6.3 

AO 

10  59  54.915 

-0.3668 

-.0574 

-84    9    9.97 

-19.366 

-0.005 

lley  1672      . 

6.3 

FO 

12  14  28.804 

+  0.3826 

-.0715 

+88    9  16.14 

-19.947 

•M).058 

intifl 

5.4 

KO 

12  46  13.131 

+  5.9830 

+.0366 

-84  40  41.95 

-19.615 

+0.024 

^amelop.  $eq,        .  f 

5.3 

A2 

12  48  30.862 

+  0.4449 

-.0184 

+83  51  30.88 

-19.583 

+0.016 

intiB 

5.6 

A2 

13  27  23.749 

+  9.1332 

-.0764 

-85  22    0.86 

-18.629 

-0.024 

intif)     . 

4.1 

K2 

14  13  37.066 

+  9.2787 

-.0511 

-83  17  37.78 

-16.748 

-0.014 

)inbridge  2283 

7.2 

KO 

15    3  21.809 

-19.3321 

-.0067 

+87  32  56.60 

-13.934 

40.031 

LndB 

5.7 

A2 

15  24    9.966 

+13.3787 

+.0842 

-84  11  42.92 

-12.523 

+O.080 

e  Minoris     . 

4.4 

G5 

16  54  19.238 

-6.2481 

+.0057 

+82  10  27.09 

-  5.667 

-0.001 

ipodis  . 

5.9 

Mb 

17  16    6.064 

+11.1691 

+.0086 

-80  47  10.43 

-3.855 

-0.089 

e  Minorifl      . 

4.4 

AO 

17  58  41.809 

-19.4975 

+  .0174 

+86  36  51.12 

-0.066 

+0.048 

mtis 

5.2 

KO 

18    6  47.620 

+35.7248 

-.0962 

-87  39  51.38 

+  0.467 

-0.127 

e  Minorifl 

6.6 

Mb 

19    127.463 

-72.2731 

-.1106 

+89    1    7.53 

+  5.317 

+O.006 

mtifl 

5.5 

FO 

19  29  16.746 

+94.2768 

+.1082 

-89  13  21.02 

+  7.613 

-0.001 

conifl    . 

5.7 

AO 

20  48  36.323 

-  4.1738 

+.0131 

+82  13  43.34 

+13.477 

+0.025 

intifl             .        .  t 

5.4 

IS? 

21  38  29.050 

+  9.5028 

+.0388 

-83    5  50.66 

+16.331 

-0.012 

uitifl     . 

5.7 

22  16  20.949 

+12.2784 

-.0400 

-86  23    9.03 

+18.104 

+O.074 

mtifl     . 

4.3 

FO 

22  37  45.323 

+  6.3048 

-.0302 

-81  48  43.57 

+18.770 

+0.003 

.'ephei . 

5.6 

FO 

23  27  43.851 

-0.2768 

+  .0640 

+86  51  18.76 

+19.867 

+0.030 

mtis 

5.1 

G5 

23  47  20.032 

+  3.6009 

-.0247 

-82  28  28.42 

+20.003 

-0.012 

Cln.,  star  (N,  isr[  8.  pr 


I    32  H.  Camelop.,  star  5-,  19" .8  8.  pr.    {     A  Octantis, binary,  5*.5,  ^.0,  V'J2  n.  f. 
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APPARENT  PLACES  OE  STAES,  1918, 

CmCUMPOLAS  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

OL  XJrsfe  Mlnoris. 
(Po&tm.) 
Mag.  2.1 

4  O.  Octantis. 
Mag.  5.6 

Oroombzldge  760. 
Mag.  6.7 

Qroombxldce  944. 

Mag.  6.4 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

h  m 

e      / 

h  m 

•    / 

h  m 

e      / 

h  m 

e      / 

h  m 

e      / 

Jan. 

0  57 

+8549 

MM 

Jan. 

130 

+8852 

Jan. 

141 

-8511 

MM 

Jan. 

4  10 

+8520 

Jan. 

535 

+85  9 

mm 

0.3 

8 

21.62 

WW 

31.72 

0.3 

8 

69.86 

r  w 

28.31 

0.3 

s 
61.69 

WW 

16.67 

0.4 

8 

40.01 

WW 

34.65 

0.6 

8 

53.79 

WW 

38.13 

1.3 

21.30 

31.78 

1.3 

68.72 

28.42 

1.3 

61.45 

16.71 

1.4 

39.87 

34.93 

1.5 

53.75 

38.46 

2.3 

20.99 

31.82 

2.3 

67.62 

28.53 

2.3 

61.20 

16.74 

2.4 

39.72 

35.22 

2.4 

53.71 

38.79 

3.3 

20.70 

31.85 

3.3 

66.54 

28.62 

3.3 

60.93 

16.78 

3.4 

39.57 

35.47 

3.4 

53.65 

39.09 

4.3 

20.42 

31.86 

4.3 

65.50 

28.70 

4.3 

60.65 

16.85 

4.4 

39.42 

35.71 

4.4 

53.60 

39.37 

5.3 

20.14 

31.87 

5.3 

64.51 

28.78 

5.3 

60.37 

16.89 

5.4 

39.28 

35.95 

5.4 

53.64 

39.65 

6.2 

19.89 

31.89 

6.3 

63.56 

28.85 

6.3 

60.07 

16.91 

6.4 

39.15 

36.17 

6.4 

53.49 

39.93 

7.2 

19.64 

31.92 

7.3 

62.62 

28.93 

7.3 

59.77 

16.92 

7.4 

39.03 

36.40 

7.4 

53.45 

40.20 

8.2 

19.40 

31.95 

8.3 

61.71 

29.01 

8.3 

59.47 

16.92 

8.4 

38.92 

36.64 

8.4 

53.42 

40.46 

9.2 

19.15 

32.00 

9.3 

60.79 

29.10 

9.3 

59.17 

16.88 

9.4 

38.81 

36.88 

9.4 

53.40 

40.74 

10.2 

18.89 

32.06 

10.3 

59.82 

29.20 

10.3 

58.88 

16.82 

10.4 

38.70 

37.14 

10.4 

53.37 

41.05 

11.2 

18.61 

32.12 

11.3 

58.81 

29.31 

11.3 

58.60 

16.74 

11.4 

38.58 

37.41 

11.4 

53.35 

41.36 

12.2 

18.32 

32.17 

12.3 

57.71 

29.42 

12.3 

58.33 

16.66 

12.4 

38.45 

37.68 

12.4 

53.32 

41.69 

13.2 

18.00 

32.19 

13.2 

56.55 

29.52 

13.3 

58.07 

16.57 

13.4 

38.28 

37.97 

13.4 

53.26 

42.02 

14.2 

17.67 

32.20 

14.2 

55.34 

29.57 

14.3 

57.83 

16.50 

14.4 

38.11 

38.25 

14.4 

53.18 

42.36 

15.2 

17.36 

32.18 

15.2 

54.12 

29.61 

15.3 

57.59 

16.44 

15.4 

37.91 

38.49 

15.4 

53.08 

42.67 

16.2 

17.04 

32.14 

16.2 

52.94 

29.62 

16.2 

57.33 

16.40 

16.4 

37.70 

38.69 

16.4 

52.96 

42.96 

17.2 

16.75 

32.08 

17.2 

51.84 

29.62 

17.2 

57.06 

16.36 

17.4 

37.50 

38.88 

17.4 

52.83 

43.22 

18.2 

16.47 

32.02 

18.2 

50.78 

29.60 

18.2 

56.78 

16.33 

18.3 

37.30 

39.05 

18.4 

52.70 

43.47 

19.2 

16.22 

31.95 

19.2 

49.80 

29.58 

19.2 

56.48 

16.29 

19.3 

37.11 

39.21 

19.4 

52.60 

43.71 

20.2 

15.98 

31.88 

20.2 

48.88 

29.56 

20.2 

56.17 

16.22 

20.3 

36.95 

39.37 

20.4 

52.50 

43.94 

21.2 

15.75 

31.84 

21.2 

47.97 

29.56 

21.2 

55.85 

16.13 

21.3 

36.79 

39.54 

21.4 

52.41 

44.18 

22.2 

15.52 

31.81 

22.2 

47.03 

29.57 

22.2 

55.56 

16.00 

22.3 

36.64 

39.74 

22.4 

52.33 

44.43 

23.2 

15.25 

31.79 

23.2 

46.04 

29.59 

23.2 

55.28 

15.86 

23.3 

36.48 

39.94 

• 

23.4 

52.25 

44.69 

24.2 

14.98 

31.75 

24.2 

44.99 

29.61 

24.2 

55.01 

15.71 

24.3 

36.30 

40.15 

24.4 

52.16 

44.97 

25.2 

14.70 

31.71 

25.2 

43.88 

29.62 

25.2 

54.76 

15.56 

25.3 

36.11 

40.36 

25.4 

52.05 

45.26 

26.2 

14.39 

31.66 

26.2 

42.70 

29.61 

26.2 

54.51 

15.42 

26.3 

35.90 

40.57 

26.4 

51.92 

45.55 

27.2 

14.08 

31.57 

27.2 

41.52 

29.58 

27.2 

54.27 

15.28 

27.3 

35.67 

40.77 

27.4 

51.77 

45.84 

28.2 

13.77 

31.44 

28.2 

40.33 

29.53 

28.2 

54.03 

15.13 

28.3 

35.43 

40.95 

28.4 

51.60 

46.10 

29.2 

13.48 

31.31 

29.2 

39.16 

29.45 

29.2 

53.78 

15.01 

29.3 

35.18 

41.10 

29.4 

51.43 

46.35 

30.2 

13.19 

31.17 

30.2 

38.03 

29.37 

30.2 

53.53 

14.89 

30.3 

34.92 

41.24 

30.4 

51.24 

46.58 

31.2 

12.92 

31.02 

31.2 

36.95 

20.27 

31.2 

53.26 

14.78 

31.3 

34.67 

41.36 

31.4 

51.06 

46.80 

13.74      +13.70 

50.93      +50.92 

11.92     -11.88 

12.32     +12.28 

11.86     +11.82 

0»»    57™  16-.959 

l'^   30™  42».307 

Ih   4im  58«.587 

4h    10™  20M87 

5»»   35™  31-.554 

+86° 

49'     ^ 

1".72   1 

+88° 

52' 

2".06  1 

-85° 

11' 

3".34 

+85° 

20'    1 

9".62 

+85° 

9'  a 

i2".39 
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CIRCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


81  Q.  Menstt. 

CMensn. 

61  H.  Cephei. 

26  H.  Camelop. 

7  a.  Octantls. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 

HMD 

Time. 

Right 
Asoen- 

8iOD. 

Dedl- 
Dstion. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
nation. 

Wanh. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

Wanh. 
Mean 
Time. 

Right 

A.scen- 

sion. 

Decli- 
nation. 

Wash. 
M«an 
Time. 

Right 
Ascen- 
sion. 

DecU- 

nation. 

h  m 

e       / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

o         / 

Jan. 

5  46 

-8449 

§§ 

Jan. 

6  46 

-8043 

Jan. 

7    3 

+8710 

Jan. 

7  14 

+8234 

Jan. 

7  16 

-8654 

0.5 

s 
13.67 

'  w 

49.98 

0.5 

s 
60.32 

43.16 

0.5 

s 
10.97 

44.78 

0.5 

s 
10.00 

17.79 

0.5 

17.74 

12.37 

1.5 

13.59 

50.29 

1.5 

60.30 

43.50 

1.5 

11.07 

45.12 

1.5 

10.06 

18.12 

1.5 

17.74 

12.69 

2.5 

13.50 

50.60 

2.5 

60.29 

43.85 

2.5 

11.16 

45.45 

2.5 

10.10 

18.43 

2.5 

17.74 

13.03 

3.5 

13.40 

50.93 

3.5 

60.28 

44.22 

3.5 

11,21 

45.77 

3.5 

10.14 

18.73 

3.5 

17.75 

13.39 

4.5 

13.30 

51.27 

4.5 

60.27 

44.57 

4.5 

11.26 

46.08 

4.5 

10.17 

19.02 

4.5 

17.75 

13.77 

5.4 

13.20 

51.62 

5.5 

60.24 

44.97 

5.5 

11.32 

46.36 

5.5 

10.21 

19.30 

5.5 

17.73 

14.14 

6.4 

13.07 

51.97 

6.5 

60.21 

45.37 

6.5 

11.40 

46.65 

6.5 

10^24 

19.56 

6.5 

17.70 

14.56 

7.4 

12.94 

52.31 

7.5 

60.19 

45.77 

7.5 

11.48 

46.92 

7.5 

10.28 

19.81 

7.5 

17.66 

14.97 

8.4 

12.80 

52.66 

8.5 

60.16 

46.16 

8.5 

11.56 

47.19 

8.5 

10.32 

20.08 

8.5 

17.58 

15.37 

9.4 

12.63 

52.99 

9.5 

60.11 

46.53 

9.5 

11.66 

47.47 

9.5 

10.38 

20.33 

9.5 

17.49 

15.75 

10.4 

12.46 

53.31 

10.5 

60.06 

46.93 

10.5 

11.77 

47.77 

10.5 

10.44 

20.61 

10.5 

17.35 

16.13 

11.4 

12.29 

53.60 

11.5 

60.00 

47.27 

11.5 

11.89 

48.08 

11.5 

10.51 

20.91 

11.5 

17.21 

16.50 

12.4 

12.12 

53.86 

12.5 

59.95 

47.61 

12.5 

11.99 

48.41 

12.5 

10.57 

21.23 

12.5 

17.06 

16.83 

13.4 

11.96 

54.13 

13.5 

59.89 

47.93 

13.5 

12.08 

48.75 

13.5 

10.62 

21.56 

13.5 

16.92 

17.14 

14.4 

11.81 

54.39 

14.5 

59.84 

48.25 

14.5 

12.12 

49.11 

14.5 

10.65 

21.91 

14.5 

16.78 

17.46 

15.4 

11.66 

54.64 

15.5 

59.79 

48.56 

15.5 

12.12 

49.47 

15.5 

10.65 

22.24 

15.5 

16.65 

17.78 

16.4 

11.51 

54.92 

16.5 

59.73 

48.89 

16.5 

12.07 

49.80 

16.5 

10.65 

22.57 

16.5 

16.65 

18.11 

17.4 

11.35 

55.21 

17.5 

59.68 

49.23 

17.5 

12.01 

50.12 

17.5 

10.64 

22.88 

17.5 

16.45 

18.46 

18.4 

11.19 

55.53 

18.5 

59.63 

49.59 

18.5 

11.94 

50.41 

18.5 

10.62 

23.16 

18.5 

16.33 

18.83 

19.4 

11.02 

55.85 

19.5 

59.58 

49.97 

19.5 

11.88 

50.69 

19.5 

10.60 

23.43 

19.5 

16.21 

19.23 

20.4 

10.84 

56.16 

20.4 

59.53 

50.36 

20.5 

11.83 

50.96 

20.5 

10.60 

23.69 

20.5 

16.08 

19.63 

21.4 

10.62 

56.47 

21.4 

59.45 

50.73 

21.5 

11.81 

51.23 

21.5 

10.60 

23.94 

21.5 

15.90 

20.03 

22.4 

10.41  :  56.76 

22.4 

69.37 

51.11 

22.5 

11.80 

51.50 

22.5 

10.62 

24.21 

22.5 

15.69 

20.41 

23.4 

10.20 

67.03 

23.4 

59.29 

51.44 

23.5 

11.79 

61.81 

23.5 

10.63 

24.49 

23.5 

15.47 

20.77 

24.4 

9.98 

67.27 

24.4 

59.20 

51.76 

24.4 

11.79 

52.12 

24.5 

10.65 

24.80 

24.5 

15.24 

21.10 

25.4 

9.78 

57.50 

25.4 

69.11 

62.06 

25.4 

11.76 

52.45 

25.5 

10.66 

25.12 

25.5 

15.00 

21.42 

26.4 

9.58 

57.71 

26.4 

59.03 

62.34 

26.4 

11.69 

62.78 

26.5 

10.65 

25.45 

26.5 

14.77 

21.72 

27.4 

9.37 

57.92 

27.4 

58.95 

52.62 

27.4 

11.60 

63.12 

27.4 

10.62 

25.77 

27.5 

14.55 

22.02 

28.4 

9.17 

58.13 

28.4- 

58.87 

52.90 

28.4 

11.47 

63.45 

28.4 

10.58 

26.10 

28.4 

14.35 

22.32 

29.4 

8.98 

58.35 

29.4 

58.78 

53.19 

29.4 

11.31 

53.78 

29.4 

10.53 

26.42 

29.4 

14.15 

22.62 

30.4 

8.78 

58.58 

30.4 

68.71 

53.50 

30.4 

11.14 

64.10 

30.4  1 10.48 

26.71 

30.4 

13.96 

22.94 

31.4 

8.58 

58.82 

31.4 

58.63 

63.81 

31.4 

10.95 

54.39 

31.4    10.43 

27.00 

31.4 

13.76 

23.26 

11.10      -11.06 

6.21       -6.13 

20.33      +20.30 

7.74       +7.67 

18.52     -1 

8.49 

^   46™     3'.075 

6^  46»  53-.600 

7^     2«  33«.206 

7^   13«  65M06 

7h   i6« 

0».004 

-84** 

49'    4 

5".59 

-80° 

43'    4 

2".15 

+87° 

10'    4 

9".32 

+82° 

34'    2 

t3".73 

-86° 

54'    1 

.3".24 
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CIRCUMPOLAK  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


CkoomMdce  1119. 

COctantia. 

1 H.  Draoonia. 

C  ChanuBleoiitia. 

90  H.  Camelgp. 

Mag.  7.0 

1 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

WMh. 

Right 

Decll- 
nation. 

Wash. 

Right 

T)m4{. 

Wash. 

Right 

Hiirll. 

Wash. 

Ril^t 

HAf^i. 

Wash. 

RJEi^t 

TWM^i. 

Mtan 

Time. 

Asoen- 
sion. 

Maan 
Time. 

Aeoen^ 
Bion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

»J^9S%r 

Mean 
Time. 

Asoen- 
skm. 

nattaB. 

h  m 

•   t 

h  m 

•   / 

h  m 

e      / 

h  m 

•      / 

h  m 

•    / 

Jan. 

818 

+8852 

gm 

Jan. 

9   9 

-8520 

Jan. 

9  25 

+8141 

Jan. 

9  36 

-8034 

00 

Jan. 

10  21 

+8258 

§0 

0.6 

8 

11.73 

WW 

36.17 

0.6 

0.28 

5.10 

0.6 

40.52 

6.33 

0.6 

26.08 

14.99 

0.7 

21.21 

12.33 

1.6 

12.35 

36.47 

1.6 

0.40 

5.40 

1.6 

40.65 

6.55 

1.6 

26.16 

15.28 

1.7 

21.39 

12.48 

2.6 

12.92 

36.77 

2.6 

0.52 

5.70 

2.6 

40.76 

6.77 

2.6 

26.25 

15.58 

2.6 

21.56 

12.64 

3.6 

13.41 

37.06 

3.6 

0.66 

6.02 

3.6 

40.87 

7.00 

3.6 

26.33 

15.89 

3.6 

21.71 

12.81 

4.6 

13.88 

37.34 

4.6 

0.80 

6.34 

4.6 

40.98 

7.21 

4.6 

26.42 

16.21 

4.6 

21.84 

12.95 

5.6 

14.34 

37.62 

5.6 

0.93 

6.70 

5.6 

41.08 

7.41 

5.6 

26.51 

16.55 

5.6 

21.99 

13.09 

6.6 

14.79 

37.87 

6.6 

1.07 

7.07 

6.6 

41.18 

7.61 

6.6 

26.60 

16.90 

6.6 

22.13 

13.23 

7.5 

15.24 

38.11 

7.6 

1.21 

7.44 

7.6 

41.29 

7.80 

7.6 

26.69 

17.26 

7.6 

22.28 

13.37 

8.5 

15.74 

38.35 

8.6 

1.31 

7.83 

8.6 

41.39 

7.96 

8.6 

26.77 

17.64 

8.6 

22.43 

13.49 

9.6 

16.29 

38.61 

9.6 

1.40 

8.23 

9.6 

41.52 

8.14 

9.6 

26.84 

18.04 

9.6 

22.60 

13.61 

10.6 

16.89 

38.87 

10.6 

1.48 

8.62 

10.6 

41.64 

8.32 

10.6 

26.90 

18.42 

10.6 

22.76 

13.73 

11.5 

17.50 

39.15 

11.6 

1.54 

9.00 

11.6 

41.77 

8.52 

11.6 

26.95 

18.81 

11.6 

22.94 

13.87 

12.5 

18.09 

39.47 

12.6 

1.59 

9.38 

12.6 

41.91 

8.74 

12.6 

27.00 

19.18 

12.6 

23.12 

14.03 

13.5 

18.63 

39.78 

13.6 

1.64 

9.75 

13.6 

42.03 

8.97 

13.6 

27.05 

19.53 

13.6 

23.30 

14.20 

14.5 

19.11 

40.12 

14.6 

1.68 

10.07 

14.6 

42.14 

9.23 

14.6 

27.09 

19.87 

14.6 

23.46 

14.40 

15.5 

19.48 

40.46 

15.6 

1.73 

10.40 

15.6 

42.24 

9.51 

15.6 

27.14 

20.20 

15.6 

23.61 

14.63 

16.5 

19.75 

40.79 

16.6 

1.80 

10.74 

16.6 

42.32 

9.79 

16.6 

27.19 

20.53 

16.6 

23.75 

14.87 

17.5 

19.95 

41.11 

17.6 

1.88 

11.10 

17.6 

42.39 

10.07 

17.6 

27.24 

20.88 

17.6 

23.86 

15.10 

18.6 

20.09 

41.41 

18.6 

1.96 

11.46 

18.6 

42.46 

10.32 

18.6 

27.30 

21.25 

18.6 

23.96 

15.32 

19.5 

20.26 

41.68 

19.6 

2.04 

11.86 

19.6 

42.52 

10.56 

19.6 

27.37 

21.63 

19.6 

24.07 

15.52 

20.5 

20.44 

41.93 

20.5 

2.10 

12.27 

20.6 

42.59 

10.78 

20.6 

27.42 

22.05 

20.6 

24.18 

15.71 

21.5 

20.67 

42.20 

21.5 

2.16 

12.70 

21.6 

42.67 

10.98 

21.6 

27.47 

22.47 

21.6 

24.30 

15.88 

22.5 

20.95 

42.47 

22.5 

2.19 

13.12 

22.6 

42.75 

11.20 

22.6 

27.52 

22.89 

22.6 

24.43 

16.06 

23.5 

21.25 

42.78 

23.5 

2.20 

13.53 

23.6 

42.85 

11.43 

23.6 

27.56 

23.31 

23.6 

24.57 

16.24 

24.5 

21.55 

43.09 

24.5 

2.19 

13.91 

24.6 

42.94 

11.69 

24.6 

27.59 

23.71 

24.6 

24.71 

16.46 

25.5 

21.83 

43.42 

25.5 

2.18 

14.29 

25.5 

43.03 

11.95 

25.6 

27.60 

24.09 

25.6 

24.85 

16.69 

26.5 

22.04 

43.75 

26.5 

2.17 

14.65 

26.5 

43.12 

12.23 

26.6 

27.61 

24.47 

26.6 

24.98 

16.95 

27.5 

22.19 

44.10 

27.5 

2.16 

15.01 

27.5 

43.18 

12.56 

27.5 

27.63 

24.83 

27.6 

25.11 

17.21 

28.5 

22.26 

44.46 

28.5 

2.15 

15.37 

28.5 

43.24 

12.88 

28.5 

27.65 

^5.18 

28.6 

25.21 

17.48 

29.5 

22.24 

44.79 

29.5 

2.15 

15.73 

29.5 

43.29 

13.19 

29.5 

27.66 

25.53 

29.6 

25.31 

17.77 

80.5 

22.18 

45.13 

30.5 

2.15 

16.09 

30.5 

43.34 

13.50 

30.5    27.69 

25.89 

30.6 

25.40 

18.06 

31.0 

22.06 

45.47 

31.5 

2.16 

16.46 

31.5 

43.37 

13.82 

31.5 

27.72 

26.26 

31.6   25.48 

18.35 

51.07      +51.06 

12.S 

10     -12.26 

6.91       + 

6.84 

6.11       -6.02 

8.17       +8.11 

gh    igm  48M25 

^ 

8»  49-.775 

9»»   25»  3 

0-.501 

^  36«  20-.688 

10»^  21-  12". 394 

+88^ 

52'    4 

9".08  1 

-85* 

20'    1 

2'M2  1 

+81** 

41'    2 

5".82 

-80° 

34'    2 

3".04  1 

+82** 

58'    3 

5".87 

APPARENT  PLACES  OE  STARS,  1918, 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tf  Ootantls. 
Mag.  6.3 

Bradley  1678. 
Mag.  6.3 

tOctantlf. 
Mag.  5.4 

88H.Cainelqp.0eg. 
Mag.  5.3 

/cootantlf. 
Mag.  5.6 

III 

Right 

Aaoen- 

skm. 

DecU- 
natioxL 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Rl^t 
Ascen- 
sion. 

Dedi- 

h  m 

•    / 

h  m 

e      / 

h  m 

•    / 

h  m 

o     r 

h  m 

•    / 

Jan. 

11    0 

-84  8 

Jan. 

1214 

+88  8 
It 

Jan. 

12  46 

-8440 

Jan. 

12  48 

+83  61 

Jan. 

13  27 

-8521 

g» 

0.7 

s 
0.47 

58.53 

0.7 

32.73 

48.70 

0.8 

14.86 

28.71 

0.8 

8 

30.30 

WW 

3.63 

0.8 

s 
23.59 

WW 

47.62 

1.7 

0.65 

58.72 

1.7 

33.46 

48.68 

1.8 

16.10 

28.77 

1.8 

30.52 

3.46 

1.8 

23.86 

47.62 

2.7 

0.83 

58.95 

2.7 

34.17 

48.72 

2.7 

15.33 

28.83 

2.8 

30.74 

3.40 

2.8 

24.14 

47.62 

3.7 

1.02 

59.17 

3.7 

Otc.o4 

48.74 

3.7 

15.61 

28.90 

3.7 

30.94 

3.36 

3.8 

24.43 

47.63 

4.7 

1.22 

59.39 

4.7 

36.49 

48.76 

4.7 

15.86 

28.96 

4.7 

31.14 

3.33 

4.8 

24.74 

47.63 

6.7 

1.42 

59.61 

6.7 

36.11 

48.75 

6.7 

16.13 

29.04 

5.7 

31.33 

3.31 

5.8 

26.06 

47.63 

6.7 

1.62 

59.87 

6.7 

36.72 

48.80 

6.7 

16.41 

29.14 

6.7 

31.52 

3.27 

6.8 

25.38 

47.66 

7.7 

1.83 

60.14 

7.7 

37.32 

48.80 

7.7 

16.70 

29.28 

7.7 

31.71 

3.22 

7.8 

25.72 

47.71 

8.7 

2.03 

60.44 

8.7 

37.92 

48.81 

8.7 

16.99 

29.40 

8.7 

31.90 

3.18 

8.8 

26.06 

47.78 

9.7 

2.22 

60.75 

9.7 

38.55 

48.80 

9.7 

17.26 

29.67 

9.7 

32.10 

3.10 

9.8 

26.40 

47.87 

10.7 

2.40 

61.07 

10.7 

39.23 

48.79 

10.7 

17.64 

29.75 

10.7 

32.31 

3.04 

10.8 

26.72 

47.99 

11.6 

2.55 

61.40 

11.7* 

39.93 

48.78 

11.7 

17.78 

29.93 

11.7 

32.63 

2.98 

11.8 

27.04 

48.11 

12.6 

2.70 

61.71 

12.7 

40.67 

48.78 

12.7 

18.03 

30.12 

12.7 

32.76 

2.92 

12.8 

27.33 

48.23 

13.6 

2.84 

62.00 

13.7 

41.42 

48.82 

13.7 

18.25 

30.31 

13.7 

33.00 

2.88 

13.7 

27.60 

48.36 

14.6 

2.97 

62.29 

14.7 

42.17 

48.87 

14.7 

18.47 

30.48 

14.7 

33.24 

2.88 

14.7 

27.88 

48.46 

15.6 

3.11 

62.57 

15.7 

42.90 

48.96 

15.7 

18.69 

30.63 

16.7 

33.47 

2.90 

16.7 

28.14 

48.67 

16.6 

3.26 

62.85 

16.7 

43.68 

49.06 

16.7 

18.92 

30.76 

16.7 

33.69 

2.96 

16.7 

28.42 

48.65 

17.6 

3.42 

63.12 

17.7 

44.20 

49.17 

17.7 

19.16 

30.90 

17.7 

33.88 

3.01 

17.7 

28.70 

48.73 

18.6 

3.69 

63.40 

18.7 

44.77 

49.27 

18.7 

19.43 

31.04 

18.7 

34.07 

3.06 

18.7 

29.02 

48.81 

19.6 

3.77 

63.72 

19.7 

46.32 

49.37 

19.7 

19.70 

31.22 

19.7 

34.25 

3.11 

19.7 

29.36 

48.91 

20.6 

3.95 

64.05 

20.7 

46.87 

49.45 

20.7 

19.97 

31.42 

20.7 

34.43 

3.16 

20.7 

29.70 

49.04 

21.6 

4.11 

64.41 

21.7 

46.42 

49.63 

21.7 

20.24 

31.64 

21.7 

34.61 

3.19 

21.7 

30.04 

49.20 

22.6 

4.26 

64.78 

22.7 

47.00 

49.62 

22.7 

20.61 

31.87 

22.7 

34.80 

3.21 

22.7 

30.36 

49.37 

23.6 

4.40 

65.15 

23.7 

47.63 

49.69 

23.7 

20.76 

32.12 

23.7 

36.00 

3.23 

23.7 

30.68 

49.65 

24.6 

4.52 

65.52 

24.7 

48.28 

49.78 

24.7 

20.99 

32.37 

24.7 

35.22 

3.27 

24.7 

30.96 

49.73 

25.6 

4.62 

65.86 

25.7 

48.97 

49.88 

26.7 

21.20 

32.62 

26.7 

36.44 

3.31 

25.7 

31.26 

49.93 

26.6 

4.73 

66.20 

26.7 

49.66 

50.01 

26.7 

21.40 

32.86 

26.7 

35.67 

3.39 

26.7 

31.61 

60.12 

27.6 

4.82 

66.53 

27.7 

60.32 

50.16 

27.7 

21.60 

33.09 

27.7 

36.89 

3.47 

27.7 

31.75 

50.30 

28.6 

4.92 

66.86 

28.7 

60.97 

50.33 

28.7 

21.80 

33.32 

28.7 

36.11 

3.69 

28.7 

32.01 

50.47 

29.6 

5.03 

67.17 

29.7 

51.68 

50.50 

29.7 

22.00 

33.63 

29.7 

36.30 

3.71 

29.7 

32.27 

60.62 

30.6 

5.15' 

67.48 

30.6 

62.16 

50.69 

30.7 

22.22 

33.74 

30.7 

36.49 

3.84 

30.7 

32.63 

50.77 

31.6 

5.27 

67.81 

31.6 

52.70 

60.89 

31.7 

22.43 

33.96 

31.7 

36.67 

3.99 

31.7 

32.81 

60.94 

9.81        -9.76 

30.93     +30.91 

10.78     -10.73 

9.34       + 

9.28 

12.37     -12.33     • 

W   59"  54-.915 

12^  14»  28V804 

12»»  46«  13M31 

12»»  48«  a 

iO-.862 

13h  271a  23-.749 

-84° 

9' 

9".97 

+88° 

9'    1 

.6".14 

-84° 

40'    4 

H".96 

+83° 

61'    2 

«)".88 

-86° 

22' 

0".86 

236         APPABENT  PLACES  OF  STABS,  1918. 

CmCUMPOLAR  STAKS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Octantis. 
Mag.  4.1 

Qroombiidge  8883. 
Mag.  7.2 

p  OotantiB. 

lifag.5.7 

f  IJrsaB  Mlnoris. 
Mag.  4.4 

«9a.Apodii. 
Mag.  5.9 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Dedi- 
natton. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 

nation. 

Wash. 
Mean 

Time. 

Right 

Aaoen- 

akm. 

Dedi- 

h  m 

e      / 

h  m 

o       / 

h  m 

o       / 

h  m 

o       t 

h  m 

•    1 

Jan. 

1413 

-8317 

Jan. 

15    2 

+87  32 

Jan. 

15  24 

-8411 

Jan. 

16  54 

+8210 

Jan. 

17  16 

-8046 

0.8 

8 

35.76 

WW 

25.23 

0.9 

s 
55.90 

35.28 

0.9 

s 
5.87 

32.15 

0.9 

s 
8.00 

16.21 

0.9 

s 
2.10 

64.70 

1.8 

35.95 

25.17 

1.8 

56.31 

35.04 

1.9 

6.06 

32.01 

1.9 

8.08 

15.87 

1.9 

2.18 

64.44 

2.8 

36.15 

25.12 

2.8 

56.73 

34.82 

2.9 

6.25 

31.84 

2.9 

8.15 

15.54 

2.9 

2.25 

64.19 

3.8 

36.34 

25.06 

3.8 

57.14 

34.62 

3.9 

6.45 

31.68 

3.9 

8.22 

15.23 

3.9 

2.33 

63.93 

4.8 

36.54 

24.99 

4.8 

57.52 

34.42 

4.9 

6.67 

31.52 

4.9 

8.29 

14.93 

4.9 

2.42 

63.65 

5.8 

36.77 

24.93 

5.8 

57.91 

34.23 

5.8 

6.90 

31.35 

5.9 

8.36 

14.65 

5.9 

2.51 

63.35 

6.8 

37.00 

24.88 

6.8 

58.27 

34.05 

6.8 

7.13 

31.20 

6.9 

8.43 

14.37 

6.9 

2.60 

63.04 

7.8 

37.23 

24.85 

7.8 

58.63 

33.87 

7.8 

7.38 

31.05 

7.9 

8.49 

14.09 

7.9 

2.73 

62.76 

8.8 

37.47 

24.85 

8.8 

58.98 

33.66 

8.8 

7.64 

30.91 

8.9 

8.55 

13.81 

8.9 

2.85 

62.48 

9.8 

37.72 

24.88 

9.8 

59.34 

33.45 

9.8 

7.91 

30.81 

9.9 

8.62 

13.51 

9.9 

2.98 

62.25 

10.8 

37.96 

24.91 

10.8 

59.70 

33.22 

10.8 

8.17 

30.73 

10.9 

8.69 

33.20 

10.9 

3.11 

62.01 

11.8 

38.19 

24.97 

11.8 

• 

60.11 

33.00 

11.8 

8.43 

30.67 

11.9 

8.77 

12.85 

11.9 

3.25 

61.81 

12.8 

38.41 

25.03 

12.8 

60.55 

32.76 

12.8 

8.68 

30.63 

12.9 

8.85 

12.51 

12.9 

3.39 

61.62 

13.8 

38.61 

25.09 

13.8 

61.01 

32.54 

13.8 

8.91 

30.57 

13.9 

8.94 

12.18 

13.9 

3.51 

61.44 

14.8 

38.79 

25.14 

14.8 

61.51 

32.35 

14.8 

9.13 

30.51 

14.9 

9.03 

11.85 

14.9 

3.63 

61.26 

15.8 

38.99 

25.18 

15.8 

62.01 

32.18 

15.8 

9.36 

30.46 

15.9 

9.14 

11.55 

15.9 

3.73 

61.05 

16.8 

39.18 

25.18 

16.8 

62.49 

32.04 

16.8 

9.58 

30.37 

16.9 

9.25 

11.27 

16.9 

3.83 

60.82 

17.8 

39.40 

25.20 

17.8 

62.96 

31.92 

17.8 

9.80 

30.28 

17.9 

9.36 

11.02 

17.9 

3.94 

60.59 

18.8 

39.62 

25.23 

18.8 

63.42 

31.82 

18.8 

10.03 

30.19 

18.9 

9.46 

10.80 

18.9 

4.06 

60.35 

19.8 

39.86 

25.26 

19.8 

63.84 

31.71 

19.8 

10.30 

30.09 

19.9 

9.56 

10.56 

19.9 

4.19 

60.08 

20.8 

40.11 

25.30 

20.8 

64.24 

31.61 

20.8 

10.58 

30.01 

20.9 

9.66 

10.32 

20.9 

4.33 

59.83 

21.8 

40.36 

26.37 

21.8 

64.64 

31.48 

21.8 

10.86 

29.95 

21.9 

9.76 

10.09 

21.9 

4.49 

59.60 

22.8 

40.60 

25.47 

22.8 

65.05 

31.35 

22.8 

11.15 

29.93 

22.9 

9.86 

9.85 

22.9 

4.64 

59.41 

23.8 

40.83 

25.59 

23.8 

65.49 

31.20 

23.8 

11.43 

29.93 

23.9 

9.96 

9.58 

23.9 

4.80 

59.23 

24.7 

41.06 

25.72 

24.8 

65.95 

31.06 

24.8 

11.70 

29.94 

24.9 

10.08 

9.30 

24.9 

4.96 

59.07 

25.7 

41.27 

25.84 

25.8 

66.46 

30.92 

25.8 

11.94 

29.94 

25.9 

10.20 

9.03 

25.9 

5.10 

58.93 

26.7 

41.47 

25.96 

26.8 

66.98 

30.78 

26.8 

12.19 

29.94 

26.9 

10.32 

8.75 

26.9 

5.24 

58.79 

27.7 

41.67 

26.08 

27.8 

67.52 

30.69 

27.8 

12.43 

29.95 

27.9 

10.45 

8.50 

27.9 

5.37 

58.66 

28.7 

41.86 

26.21 

28.8 

68.06 

30.59 

28.8 

12.66 

29.96 

28.8 

10.58 

8.26 

28.9 

5.51 

58.51 

29.7 

42.05 

26.30 

29.8 

68.60 

30.53 

29.8 

12.89 

29.96 

29.8 

10.72 

8.03 

29.9 

5.63 

58.34 

30.7 

42.24 

26.39 

30.8 

69.12 

30.49 

30.8 

13.13 

29.95 

30.8 

10.85 

7.83 

30.9 

5.76 

58.17 

31.7 

42.46 

26.48 

31.8 

69.64 

30.45 

31.8 

13.36 

29.94 

31.8 

10.99 

7.63 

31.9 

5.89 

58.00 

8.56        -8.50 

23.32      +23.30 

9.88       -9.83 

7.34       +7.27 

6.^ 

>A       - 

6.16 

l^    13«   37-.066 

W     3°»  21-.809 

15h   24"»     9«.966 

16»»   54™  19V238 

17h 

16« 

6».064 

-83° 

17'     2 

i7".78 

+87° 

32'    I 

►6".60 

-84° 

11'     A 

2".92 

+82° 

10'    2 

7  ".09 

-80° 

47'    1 

0".43 
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CIRCUMPOLAIl  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


^  TJTEm  Ifflnoiis. 

X  Octentis. 

A.  TTnue  Mlnoxts. 

0  OctantiB. 

76  Dziconls. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

uh. 
Ma 

me. 

Rlgbt 

Aaoen- 

sion. 

Dedi. 
nation. 

Wash. 
Mean 
Time. 

Right 

Aifoen- 
sion. 

Decli- 
nation. 

Waah. 
Mean 
Time. 

RiRht 

Aaoen- 

Blon. 

Decli- 
nation. 

Waah. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

e     / 

h  m 

•    f 

h  m 

o        / 

h  m 

o       / 

h  m 

o       t 

n. 

17  58 

+8636 

Mg 

Jan. 

18    6 

-8739 

Jan. 

18  59 

+89  1 

00 

Jan. 

19  28 

-8913 

gg 

Jan. 

20  48 

+8213 

gg 

).9 

s 
12.18 

WW 

47.67 

0.9 

s 
27.28 

48.17 

1.0 

s 
42.78 

11.54 

1.0 

8 

11.93 

WW 

22.57 

1.1 

8 

26.41 

WW 

58.93 

1.9 

12.22 

47.32 

1.9 

27.45 

47.86 

2.0 

42.54 

11.20 

2.0 

11.87 

22.25 

2.1 

26.31 

58.63 

2.9 

12.27 

46.96 

2.9 

27.63 

47.54 

3.0 

42.38 

10.86 

3.0 

11.80 

21.89 

3.1 

26.21 

58.35 

3.9 

12.33 

46.63 

3.9 

27.82 

47.22 

4.0 

42.26 

10.54 

4.0 

11.72 

21.54 

4.1 

26.13 

58.06 

4.9 

12.39 

46.30 

4.9 

28.01 

46.88 

5.0 

42.15 

10.22 

5.0 

11.67 

21.19 

5.1 

26.05 

57.78 

5.9 

12.46 

46.01 

5.9 

28.23 

46.54 

5.9 

42.03 

9.93 

6.0 

11.69 

20.82 

6.1 

25.98 

57.51 

6.9 

12.51 

45.72 

6.9 

28.49 

46.18 

6.9 

41.90 

9.64 

7.0 

11.79 

20.43 

7.1 

25.91 

57.28 

7.9 

12.56 

45.43 

7.9 

28.80 

45.83 

7.9 

41.73 

9.36 

8.0 

11.99 

20.03 

8.1 

25.84 

57.03 

8.9 

12.60 

45.14 

8.9 

29.13 

45.49 

8.9 

41.52 

9.08 

9.0 

12.33 

19.64 

9.1 

25.77 

56.79 

9.9 

12.64 

44.82 

9.9 

29.49 

45.16 

9.9 

41.29 

8.76 

10.0 

12.77 

19.25 

10.1 

25.69 

56.52 

.0.9 

12.67 

44.50 

10.9 

29.87 

44.86 

10.9 

41.04 

8.45 

11.0 

13.32 

18.88 

11.1 

25.61 

56.25 

1.9 

12.71 

44.15 

11.9 

30.26 

44.58 

11.9 

40.79 

8.12 

12.0 

13.92 

18.52 

12.1 

25.52 

55.98 

12.9 

12.78 

43.79 

12.9 

30.65 

44.31 

12.9 

40.60 

7.77 

12.9 

14.49 

18.19 

13.1 

25.43 

55.67 

13.9 

12.86 

43.42 

13.9 

31.02 

44.07 

13.9 

40.49 

7.41 

13.9 

15.05 

17.88 

14.1 

25.35 

55.35 

14.9 

12.98 

43.06 

14.9 

31.35 

43.81 

14.9 

40.51 

7.04 

14.9 

15.52 

17.56 

15.0 

25.28 

55.01 

15.9 

13.11 

42.72 

15.9 

31.67 

43.55 

15.9 

40.61 

6.70 

15.9 

15.92 

17.24 

16.0 

25.22 

54.66 

16.9 

13.28 

42.41 

16.9 

31.97 

43.27 

16.9 

40.79 

6.36 

16.9 

16.25 

16.91 

17.0 

25.17 

54.32 

17.9 

13.45 

42.12 

17.9 

32.29 

42.98 

17.9 

41.04 

6.03 

17.9 

16.57 

16.55 

18.0 

25.13 

54.01 

18.9 

13.60 

41.84 

18.9 

32.61 

42.66 

18.9 

41.27 

5.74 

18.9 

16.96 

16.18 

19.0 

25.10 

53.72 

19.9 

13.75 

41.58 

19.9 

32.99 

42.32 

19.9 

41.48 

5.44 

19.9 

17.43 

15.80 

20.0 

25.07 

53.44 

!0.9 

13.88 

41.32 

20.9 

33.42 

41.98 

20.9 

41.63 

5.17 

20.9 

18.03 

15.41 

21.0 

25.04 

53.18 

1.9 

14.00 

41.05 

21.9 

33.88 

41.66 

21.9 

41.75 

4.90 

21.9 

18.76 

15.01 

22.0 

25.00 

52.91 

2.9 

14.12 

40.77 

22.9 

34.35 

41.37 

22.9 

41.83 

4.61 

22.9 

19.60 

14.63 

23.0 

24.96 

52.63 

3.9 

14.25 

40.48 

23.9 

o4.o4 

41.10 

23.9 

41.91 

4.29 

23.9 

20.50 

14.27 

24.0 

24.91 

52.32 

4.9 

14.39 

40.16 

24.9 

35.33 

40.86 

24.9 

42.04 

3.97 

24.9 

21.43 

13.93 

25.0 

24.87 

52.00 

>.9 

14.56 

39.85 

25.9 

35.81 

40.63 

25.9 

42.24 

3.63 

25.9 

22.33 

13.60 

26.0' 

24.82 

51.66 

5.9 

14.74 

39.53 

26.9 

36.26 

40.41 

26.9 

42.50 

3.27 

26.9 

23.18 

13.31 

27.0 

24.78 

51.30 

^9 

14.94 

39.21 

27.9 

36.68 

40.19 

27.9 

42.86 

2.93 

27.9 

23.98 

13.00 

28.0 

24.75 

50.94 

J.9 

15.17 

38.91 

28.9 

37.09 

39.97 

28.9 

43.31 

2.59 

28.9 

24.74 

12.69 

29.0 

24.74 

50.58 

).9 

15.41 

38.63 

29.9 

37.50 

39.73 

29.9 

43.81 

2.27 

29.9 

25.47 

12.38 

30.0 

24.72 

50.22 

).9 

15.66 

38.36 

30.9 

37.91 

39.49 

30.9 

44.36 

1.96 

30.9 

26.17 

12.06 

31.0 

24.72 

49.87 

L.9 

15.90 

38.12 

31.9 

38.33 

39.24 

31.9 

44.92 

1.67 

31.9 

26.90 

11.74 

32.0 

24.72 

49.54 

6.92      +16.89 

24.52     -24.49 

58.38     +£ 

18.37 

73.60     -73.60 

7.40       + 

7.33 

7^    58^  41».809 

Igh     e»  47-.620 

19h     i«  J 

J7-.463 

W  29»  16-.746 

20»^  48«  2 

i6V323 

6** 

36'    I 

)1".12 

-87° 

39'    I 

»1".38 

+89** 

1' 

7".53 

-89*» 

13'    5 

tl".02 

+82° 

13'    A 

13".34 
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APPABENT  PLACES  OF  STABS,  1918. 

CIRCDMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A.  Octentis. 

V  Octantis. 

89  H.  Cephei. 

Y^  OctaatU. 

Mag.  5.4 

• 

liag.  5.7 

Mag.  4.3 

Mag.  5.6 

lfog.5.1 

III 

Right 

A.scen- 

sion. 

DecU- 
naiion. 

Waah. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

Right 

Asoen- 

Rion. 

• 

DecU- 
natJon. 

Waah. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DedS- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

I>ecU- 

h  m 

o      / 

h  m 

e     / 

h  m 

o      / 

h  m 

•    / 

h  m 

e       t 

Jan. 

2138 

-83  5 

Jan. 

2216 

-8623 

it 

Jan. 

22  37 

-8148 

Jan. 

23  27 

+8651 
If 

Jan. 

23  47 

-8228 

II 

1.1 

8 

24.30 

59.20 

1.1 

8 

12.52 

19.16 

1.2 

s 
42.66 

54.45 

1.2 

s 
36.35 

45.19 

1.2 

18.87 

41.19 

2.1 

24.19 

58.95 

2.1 

12.29 

18.93 

2.2 

42.55 

54.26 

2.2 

35.95 

45.09 

2.2 

18.73 

41.09 

3.1 

24.09 

58.68 

3.1 

12.04 

18.70 

3.2 

42.43 

54.06 

3.2 

35.56 

45.00 

3.2 

18.57 

40.98 

4.1 

23.98 

58.40 

4.1 

11.77 

18.44 

4.2 

42.31 

53.86 

4.2 

35.20 

44.90 

4.2 

18.41 

40.86 

6.1 

23.87 

58.12 

5.1 

11.51 

18.18 

5.2 

42.18 

53.64 

5.2 

34.85 

44.80 

5.2 

18.25 

40.73 

6.1 

23.77 

57.82 

6.1 

11.26 

17.91 

6.1 

42.05 

53.40 

6.2 

34.51 

44.71 

6.2 

18.08 

40.58 

7.1 

23.67 

57.50 

7.1 

11.01 

17.62 

7.1 

41.94 

53.14 

7.2 

34.18 

44.64 

7.2 

17.91 

40.41 

8.1 

23.58 

57.16 

8.1 

10.78 

17.30 

8.1 

41.83 

52.85 

8.2 

33.86 

44.56 

8.2 

17.75 

40.24 

9.1 

23.52 

56.81 

9.1 

10.56 

16.97 

9.1 

41.72 

52.57 

9.2 

33.53 

44.49 

9.2 

17.60 

40.02 

10.1 

23.46 

56.47 

10.1 

10.37 

16.64 

10.1 

41.64 

52.26 

10.2 

33.19 

44.42 

10.2 

17.46 

39.79 

11.1 

23.41 

56.12 

11.1 

10.22 

16.30 

11.1 

41.57 

51.95 

11.2 

32.80 

44.35 

11.2 

17.33 

39.55 

12.1 

23.38 

55.77 

12.1 

10.08 

15.96 

12.1 

41.50 

51.65 

12.2 

32.41 

44.27 

12.2 

17.21 

39.32 

13.1 

23.35 

55.45 

13.1 

9.95 

15.66 

13.1 

41.43 

51.38 

13.2 

32.01 

44.15 

13.2 

17.10 

39.10 

14.1 

23.31 

55.14 

14.1 

9.82 

15.38 

14.1 

41.37 

51.10 

14.2 

31.60 

44.02 

14.2 

16.99 

38.88 

15.1 

23.27 

54.85 

15.1 

9.68 

15.10 

15.1 

41.30 

50.84 

15.2 

31.20 

43.86 

15.2 

16.87 

38.68 

16.1 

23.22 

54.55 

16.1 

9.51 

14.81 

16.1 

41.22 

50.59 

16.2 

30.82 

43.69 

16.2 

16.74 

38.49 

17.1 

23.15 

54.24 

17.1 

9.33 

14.52 

17.1 

41.13 

50.33 

17.2 

30.48 

43.50 

17.2 

16.60 

38.30 

18.1 

23.08 

53.92 

18.1 

9.13 

14.21 

18.1 

41.03 

50.06 

18.2 

30.18 

43.32 

18.2 

16.46 

38.10 

19.1 

23.01 

53.57 

19.1 

8.93 

13.88 

.19.1 

40.93 

49.78 

19.1 

29.89 

43.16 

19.2 

16.31 

37.88 

20.1 

22.95 

53.21 

20.1 

8.73 

13.52 

20.1 

40.84 

49.46 

20.1 

29.62 

43.01 

20.2 

16.16 

37.64 

21.1 

22.90 

52.83 

21.1 

8.57 

13.15 

21.1 

40.76 

49.10 

21.1 

29.34 

42.87 

21.2 

16.02 

37.37 

22.1 

22.86 

52.44 

22.1 

8.43 

12.78 

22.1 

40.68 

48.74 

22.1 

29.06 

42.73 

22.2 

15.87 

37.08 

23.1 

22.85 

52.05 

23.1 

8.32 

12.40 

23.1 

40.62 

48.39 

23.1 

28.76 

42.59 

23.2 

15.75 

86.79 

24.1 

22.84 

51.67 

24.1 

8.23 

12.02 

24.1 

40.57 

48.04 

24.1 

28.44 

42.43 

24.1 

15.65 

36.50 

25.1 

22.85 

51.30 

25.1 

8.15 

11.66 

25.1 

40.53 

47.70 

25.1 

28.09 

42.27 

25.1 

15.55 

36.22 

26.1 

22.85 

50.96 

26.1 

8.07 

11.32 

26.1 

40.49 

47.37 

26.1 

27.73 

42.09 

26.1 

15.46 

35.94 

27.1 

22.85 

50.63 

27.1 

8.00 

10.99 

27.1 

40.45 

47.06 

27.1 

27.39 

41.89 

27.1 

15.37 

35.67 

28.0 

22.85 

50.31 

28.1 

7.92 

10.67 

28.1 

40.39 

46.76 

28.1 

27.06 

41.67 

28.1 

15.28 

35.41 

29.0 

22.84 

49.99 

29.1 

7.84 

10.35 

29.1 

40.35 

46.46 

29.1 

26.75 

41.42 

29.1 

15.18 

35.16 

30.0 

22.81 

49.66 

30.1 

7.74 

10.01 

30.1 

40.29 

46.16 

30.1 

26.46 

41.16 

30.1 

15.06 

34.91 

31.0 

22.78 

49.32 

31.1 

7.62 

9.68 

31.1 

40.23 

45.85 

31.1 

26.19 

40.92 

31.1 

14.94 

34.65 

32.0 

22.75 

48.97 

32.1 

7.50     9.34 

32.1 

40.16 

45.53 

32.1 

25.94 

40.66 

32.1    14.82 

34.38 

8.32        -8.26 

15.8 

17     -15.84 

7.02       -6.95 

18.27     +18.24 

7.64       -7.57 

21»»   38«  29"  .050 

22>» 

16«  20-.949 

2211  37«  45-.323 

23^  27«  43-.851 

23b  47«  20-.032 

-83*» 

5'    5 

0".66  1 

-86° 

23' 

9".03  1 

-81° 

48'    4 

3".57  1 

+86° 

51'    1 

8".76  1 

-82° 

28'    2 

8".42 
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C3ERCUMP0LAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

ct  Ur8»  Mlnoris. 
(Poterw.) 
Mag.  2.1 

Mag.  5.6 

Qroombzidge  750. 
Mag.  6.7 

Qzoombzidge  944. 

Mag.  6.4 

Mmh 

TIZIM. 

Right 

Aaoea- 

skm. 

Dedi- 
nation. 

Wash. 
Mean 
Timi). 

Right 

Aaoen- 

sioii. 

Dedi- 
natioxi. 

Wash. 
Mean 
Time. 

Right 

Afloen- 

sion. 

Dedl- 
natkm. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o       / 

h  m 

o       / 

h  m 

O        f 

h  m 

o       / 

h  m 

•     / 

Feb. 

0  57 

+8549 

Feb. 

130 

+8852 

Feb. 

141 

-8511 

Feb. 

4  10 

+8520|Feb. 

5  35 

+85  9 

0.2 

s 
12.92 

31.02 

0.2 

8 

36.95 

29.27 

0.2 

s 
53.26 

14.78 

0.3 

s 
34.67 

WW 

41.36 

0.4 

8 

51.06 

46.80 

1.2 

12.67 

30.87 

1.2 

35.92 

29.16 

1.2 

53.00 

14.66 

1.3 

34.43 

41.46 

1.4 

50.87 

47.00 

2.2 

12.42 

30.72 

2.2 

«M;.94 

29.06 

2.2 

52.72 

14.53 

2.3 

34.20 

41.55 

2.4 

50.69 

47.19 

3.2 

12.19 

30.57 

3.2 

34.01 

28.95 

3.2 

52.44 

14.38 

3.3 

33.97 

41.63 

3.4 

50.52 

47.37 

4.2 

11.96 

30.41 

4.2 

33.12 

28.85 

4.2 

52.15 

14.22 

4.3 

33.76 

41.72 

4.4 

50.37 

47.55 

5.2 

11.75 

30.28 

5.2 

32.22 

28.75 

5.2 

51.87 

14.04 

5.3 

33.56 

41.82 

5.4 

50.22 

47.74 

6.2 

11.53 

30.17 

6.2 

31.31 

28.67 

6.2 

51.59 

13.83 

6.3 

33.37 

41.93 

6.4 

50.07 

47.94 

7.2 

11.29 

30.06 

7.2 

30.37 

28.60 

7.2 

51.33 

13.61 

7.3 

33.16 

42.05 

7.4 

49.93 

48.15 

8.2 

11.05 

29.93 

8.2 

29.36 

28.53 

8.2 

51.09 

13.38 

8.3 

32.94 

42.18 

8.3 

49.78 

48.37 

9.2 

10.79 

29.79 

9.2 

28.30 

28.45 

9.2 

50.86 

13.13 

9.3 

32.71 

42.32 

9.3 

49.61 

48.60 

10.2 

10.51 

29.64 

10.2 

27.20 

28.36 

10.2 

50.64 

12.89 

10.3 

32.46 

42.45 

10.3 

49.43 

48.83 

11.1 

10.23 

29.46 

11.2 

26.08 

28.23 

11.2 

50.43 

12.65 

11.3 

32.20 

42.56 

11.3 

49.22 

49.04 

12.1 

9.96 

29.26 

12.2 

24.99 

28.08 

12.2 

50.21 

12.45 

12.3 

31.93 

42.65 

12.3 

48.99 

49.24 

13.1 

9.72 

29.05 

13.2 

23.97 

27.90 

13.2 

49.99 

12.26 

13.3 

31.64 

42.70 

13.3 

48.76 

49.42 

14.1 

9.48 

28.83 

14.2 

23.04 

27.71 

14.2 

49.75 

12.08 

14.3 

31.37 

42.72 

14.3 

48.53 

49.57 

16.1 

9.29 

28.61 

15.2 

22.18 

27.53 

15.2 

49.50 

11.88 

15.3 

31.13 

42.72 

15.3 

48.31 

49.68 

16.1 

9.10 

28.40 

16.2 

21.37 

27.34 

16.2 

49.23 

11.67 

16.3 

30.88 

42.72 

16.3 

48.10 

49.79 

17.1 

8.94 

28.19 

17.2 

20.65 

27.16 

17.2 

48.95 

11.44 

17.3 

30.66 

42.73 

17.3 

47.91 

49.89 

18.1 

8.77 

27.98 

18.2 

19.91 

27.00 

18.2 

48.70 

11.18 

18.3 

30.45 

42.76 

18.3 

47.73 

50.00 

19.1 

8.60 

27.79 

19.1 

19.12 

26.84 

19.2 

48.45 

10.91 

19.3 

30.24 

42.80 

19.3 

47.55 

50.13 

20.1 

8.40 

27.61 

20.1 

18.30 

26.69 

20.2 

48.21 

10.62 

20.3 

30.02 

42.85 

20.3 

47.37 

50.27 

21.1 

8.19 

27.41 

21.1 

17.42 

26.54 

21.2 

48.01 

10.32 

21.3 

29.77 

42.90 

21.3 

47.17 

50.43 

22.1 

7.97 

27.20 

22.1 

16.48 

26.38 

22.1 

47.81 

10.03 

22.3 

29.52 

42.95 

22.3 

46.96 

50.59 

23.1 

7.75 

26.96 

23.1 

15.53 

26.20 

23.1 

47.63 

9.75 

23.2 

29.26 

42.98 

23.3 

46.73 

50.74 

24.1 

7.52 

26.73 

24.1 

14.58 

26.01 

24.1 

47.44 

9.47 

24.2 

28.97 

42.99 

24.3 

46.48 

50.89 

25.1 

7.30 

26.47 

25.1 

13.66 

25.77 

25.1 

47.26 

9.22 

25.2 

28.69 

42.99 

25.3 

46.22 

51.01 

26.1 

7.10 

26.18 

26.1 

12.78 

25.52 

26.1 

47.06 

8.97 

26.2 

28.40 

42.96 

26.3 

45.96 

51.11 

27.1 

6.91 

25.90 

27.1 

11.95 

25.27 

27.1 

46.86 

8.72 

27.2 

28.10 

42.92 

27.3 

45.70 

51.20 

28.1 

6.75 

25.61 

28.1 

11.19 

26.02 

28.1 

46.66 

8.47 

28.2 

27.83 

42.86 

28.3 

45.43 

51.26 

29.1      6.60 1 

25.32 

29.1 

10.49 

24.76 

29.1 

46.44 

8.21 

29.2 

27.56 

42.78 

29.3 

45.16 

51.31 

30.1 

6.46 

25.03 

30.1 

9.84 

24.51 

30.1 

46.22 

7.94 

30.2 

27.31 

42.70 

30.3 

44.91 

51.35 

31.1 

6.34 

24.75 

31.1     9.24 

24.26 

31.1 

46.00 

7.68 

31.2 

27.08 

42.62 

31.3 

44.69 

51.39 

13.74       +13.70 

50.90     +50.89 

11.92     -11.88 

12.32     +12.28 

11.86     +11.82 

C^   57™    16«.959 

V  30«  42«.307        1^  41™  58«.587  | 

4'*   10«  20*.187 

5»»  35«  31-.554 

+85°  -! 

i9'       ' 

l".72  1 

+88° 

52' 

2".06  1 

-85** 

11' 

3".34  1 

+85° 

20'    1 

9".62  1 

+85° 

9'    3 

2".39 
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APPARENT  PLACES  OE  STARS,  1918, 


dRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


81  O.  Mensse. 

C  Mensae. 

51  H.  Cephei. 

25  H.  Camelop. 

7  O.  Ootantis. 

• 

Biag.  6.2 

Mag.  5.6 

« 

^ag.  5.3 

■ 

Mag.  5.1 

• 

Mag.  6.4 

III 

Right 

Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl. 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decil- 
natkm. 

h  m 

O         f 

h  m 

»    f 

h  m 

o       / 

o       / 

h  m 

•    / 

Feb. 

5  46 

-8449 

mm 

Feb. 

6  46 

-8043 

Feb. 

7    3 

+8710 

Feb. 

7  14 

+8234 

Feb. 

7  16 

-8654 

0.4 

8 

8.58 

WW 

58.82 

0.4 

8 

58.63 

53.81 

0.4 

8 

10.95 

54.39 

0.4 

8 

10.43 

WW 

27.00 

0.4 

8 

13.76 

23.26 

1.4 

8.38 

59.07 

1.4 

58.55 

54.13 

1.4 

10.77 

54.68 

1.4 

10.36 

27.28 

1.4 

13.54 

23.60 

2.4 

8.16 

59.33 

2.4 

58.46 

54.45 

2.4 

10.58 

54.96 

2.4 

10.30 

27.55 

2.4 

13.32 

23.95 

3.4 

7.94 

59.58 

3.4 

58.38 

54.78 

3.4 

10.40 

55.21 

3.4 

10.24 

27.80 

3.4 

13.09 

24.31 

4.4 

7.71 

59.82 

4.4 

58.28 

55.11 

4.4 

10.25 

55.45 

4.4 

10.19 

28.03 

4.4 

12.83 

24.66 

6.4 

7.44 

60.06 

5.4 

58.18 

55.43 

5.4 

10.11 

55.69 

5.4 

10.15 

28.28 

5.4 

12.55 

25.00 

6.4 

7.19 

60.26 

6.4 

58.07 

55.74 

6.4 

9.97 

55.95 

6.4 

10.12 

28.54 

6.4 

12.24 

25.34 

7.4 

6.93 

60.45 

7.4 

57.95 

56.02 

7.4 

9.84 

56.23 

7.4 

10.08 

28.80 

7.4 

11.92 

26.65 

8.4 

6.67 

60.61 

8.4 

57.84 

56.29 

8.4 

9.71 

56.51 

8.4 

10.05 

29.08 

8.4 

11.58 

25.93 

9.4 

6.41 

60.75 

9.4 

57.72 

56.53 

9.4 

9.57 

56.82 

9.4 

10.01 

29.39 

9.4 

11.25 

26.20 

10.4 

6.17 

60.88 

10.4 

57.59 

56.76 

10.4 

9.39 

57.13 

10.4 

9.95 

29.70 

10.4 

10.92 

26.46 

11.3 

5.93 

61.02 

11.4 

57.49 

56.99 

11.4 

9.16 

57.43 

11.4 

9.87 

30.00 

11.4 

10.60 

26.72 

12.3 

5.69 

61.19 

12.4 

57.38 

57.22 

12.4 

8.90 

57.72 

12.4 

9.79 

30.29 

12.4 

10.32 

26.98 

13.3 

5.46 

61.36 

13.4 

57.27 

57.46 

13.4 

8.62 

57.99 

13.4 

9.69 

30.56 

13.4 

10.03 

27.25 

14.3 

5.23 

61.54 

14.4 

57.16 

57.73 

14.4 

8.32 

58.23 

14.4 

9.58 

30.79 

14.4 

9.75 

27.64 

15.3 

4.99 

61.74 

15.4 

57.06 

58.02 

15.4 

8.03 

58.46 

15.4 

9.48 

31.02 

15.4 

9.44 

27.86 

16.3 

4.72 

61.94 

16.4 

56.94 

58.31 

16.4 

7.75 

58.66 

16.4 

9.39 

31.22 

16.4 

9.14 

28.18 

17.3 

4.45 

62.13 

17.4 

56.82 

58.59 

17.4 

7.50 

58.85 

17.4 

9.30 

31.41 

17.4 

8.81 

28.51 

18.3 

4.17 

62.31 

18.4 

56.68 

58.87 

18.4 

7.26 

59.04 

18.4 

9.23 

31.62 

18.4 

8.44 

28.82 

19.3 

3.89 

62.45 

19.4 

56.55 

59.12 

19.4 

7.04 

59.26 

19.4 

9.16 

31.84 

19.4 

8.06 

29.11 

20.3 

3.60 

62.58 

20.4 

56.41 

59.35 

20.4 

6.82 

59.49 

20.4 

9.08 

32.06 

20.4 

7.66 

29.38 

21.3 

3.31 

62.68 

21.4 

56.28 

59.55 

21.4 

6.58 

59.74 

21.4 

9.00 

32.30 

21.4 

7.26 

29.61 

22.3 

3.03 

62.76 

22.4 

56.15 

59.73 

22.4 

6.31 

59.99 

22.4 

8.92 

32.57 

22.4 

6.88 

29.83 

23.3 

2.76 

62.84 

23.4 

56.01 

59.91 

23.4 

6.02 

60.24 

23.4 

8.81 

32.83 

23.4 

6.51 

30.04 

24.3 

2.50 

62.92 

24.4 

55.89 

60.09 

24.4 

5.70 

60.49 

24.4 

8.69 

33.08 

24.4 

6.14 

30.26 

25.3 

2.26 

63.01 

25.4    55.75 

60.27 

25.4 

5.34 

60.74 

25.4 

8.57 

33.32 

25.4 

5.79 

30.47 

26.3 

2.00 

63.11 

26.3 

55.63 

60.45 

26.4 

4.98 

60.96 

26.4 

8.44 

33.56 

26.4 

5.44 

30.69 

27.3 

1.74 

63.21 

27.3 

55.50 

60.64 

27.4 

4.60 

61.16 

27.4 

8.30 

33.77 

27.4 

5.10 

30.91 

28.3 

1.49 

63.33 

28.3 

55.38 

60.84 

28.4 

4.21 

61.34 

28.4 

8.15 

33.96 

28.4 

4.76 

31.14 

29.3 

1.23 

63.45 

29.3 

55.25 

61.06 

29.4 

3.82 

61.51 

29.4 

8.01 

34.14 

29.4 

4.40 

31.38 

30.3 

0.96 

63.56 

30.3 

55.12 

61.27 

30.3 

3.45 

61.65 

30.4 

7.88 

34.30 

30.4 

4.03 

31.65 

31.3 

0.68 

63.69 

31.3 

54.98 

61.49 

31.3 

3.09 

61.80 

31.4 

7.75 

34.45 

31.4 

3.66 

31.91 

11.1 

1      -11.06 

6.21        -6.13 

20.3 

\h     +20.32 

7.7 

'4       +7.67 

18.£ 

A     -18.51 

5^ 

46»     3-.075 

6»»  46»  53«.600 

7h 

2™  33-.206 

7b 

13"^  55M06 

7h 

16«     0-.004 

-84*» 

49'    4 

5".59  1 

-80° 

43'    4 

2'M5  1 

+87*» 

10'    4 

9".32  1 

+82° 

34'    2 

3".73  1 

-86° 

54'    1 

3".24 

APPARENT  PLACES  OP  STARS,  1918 


241 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


Qioombxldce  1119. 

COctentU. 

1  H.  Dzaeonls. 

C  ChaxiuBleoiitia. 

80  H.  Gamelop. 

Hag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

WadL 

Right 

DecU- 
Dstion. 

Wash. 

Right 

T>Aell. 

Wash. 

Right 

U^.    Wash. 

Right  ';  n^iL  h:ash. 

Right 

Dedi- 

Mmh 
Time. 

Aaoeor 
skm. 

Mean 
Thne. 

Afloen- 
sion. 

nation. 

Mean 
Time. 

Asoeii- 
sion. 

nation. 

Mean 
Time. 

Asoeii- , 
Rkm. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

h  m 

O        f 

h  m 

o       / 

h  m 

•    / 

h  m 

o      t 

h  m 

0     / 

Feb. 

8  18 

+8852 

Feb. 

9    8 

-8520 

Feb. 

925 

+8141 

Feb. 

9  36 

-80  34!  Feb. 

10  21 

+8258 

0.5 

8 

22.06 

WW 

45.47 

0.5 

s 
62.16 

16.46 

0.5 

8 

43.37 

WW 

13.82 

0.6 

8 

27.72 

26.26 

0.6 

s 
26.48 

18.35 

1.5 

21.92 

45.80 

1.5 

62.17 

16.82 

1.5 

43.40 

14.10 

1.5 

27.75 

26.63 

1.6 

25.66 

18.63 

2.5 

21.76 

46.10 

2.5 

62.18 

17.20 

2.5 

43.41 

14.39 

2.5 

27.76 

27.04 

2.6 

25.61 

18.90 

3.5 

21.61 

46.39 

3.5 

62.18 

17.61 

3.5 

43.44 

14.66 

3.5 

27.78 

27.44 

3.6    25.69 

19.14 

4.5 

21.50 

46.67 

4.5 

62,17 

18.03 

4.5 

43.47 

14.92 

4.5 

27.80 

27.87 

4.6 

26.76 

19.39 

5.5 

21.41 

46.94 

5.5 

62.14 

18.45 

5.5 

43.51 

15.18 

5.6 

27.82 

28.30 

6.6 

26.83 

19.63 

6.5 

21.37 

47.22 

6.5 

62.09 

18.88 

6.5 

43.55 

15.44 

6.5 

27.82 

28.73 

6.6 

26.92 

19.87 

7.5 

21.36 

47.51 

7.5 

62.01 

19.30 

7.5 

43.60 

15.71 

7.5 

27.82 

29.16 

7.6 

26.02 

20.11 

8.5 

21.36 

47.83 

8.5 

61.93 

19.69 

8.5 

43.65 

16.00 

8.5 

27.81 

29.66 

8.5 

26.11 

20.37 

9.5 

21.32 

48.15 

9.5 

61.85 

20.07 

9.5 

43.71 

16.30 

9.5 

27.79 

29.95 

9.5 

26.20 

20.64 

10.5 

21.21 

48.49 

10.5 

61.76 

20.43 

10.5 

43.75 

16.62 

10.5 

27.77 

30.33 

10.5 

26.30 

20.95 

11.5 

21.01 

48.85 

11.6 

61.68 

20.77 

11.5 

43.77 

16.95 

11.5 

27.75 

30.69 

11.5 

26.38 

21.27 

12.4 

20.71 

49.19 

12.5 

61.60 

21.11 

12.5 

43.78 

17.29 

12.5 

27.73 

31.06 

12.5 

26.43 

21.60 

13.4 

20.34 

49.51 

13.5 

61.55 

21.46 

13.5 

43.77 

17.63 

13.5 

27.72 

31.43 

13.5 

26.47 

21.92 

14.4 

19.89 

49.79 

14.5 

61.51 

21.83 

14.5 

43.76 

17.94 

14.5 

27.71 

31.81 

14.5 

26.60 

22.23 

15.4 

19.44 

50.07 

15.5 

61.46 

22.22 

15.5 

43.75 

18.23 

15.5 

27.70 

32.22 

15.5 

26.61 

22.62 

16.4 

18.99 

50.33 

16.5 

61.40 

22.63 

16.5 

43.73 

18.52 

16.5 

27.70 

32.63 

16.5 

26.63 

22.81 

17.4 

18.60 

50.57 

17.5 

61.32 

23.05 

17.5 

43.72 

18.77 

17.6 

27.69 

33.06 

17.6 

26.66 

23.Q8 

18.4 

18.25 

50.83 

18.5 

61.24 

23.47 

18.5 

43.72 

19.01 

18.5 

27.68 

33.60 

18.5 

26.69 

23.34 

19.4 

17.95 

51.09 

19.5 

61.13 

23.88 

19.5 

43.73 

19.28 

19.5 

27.64 

33.93 

19.5 

26.63 

23.60 

20.4 

17.66 

51.38 

20.5 

61.00 

24.26 

20.5 

43.74 

19.56 

20.5 

27.60 

34.32 

20.5 

26.68 

23.87 

21.4 

17.34 

51.67 

21.5 

60.86 

24.62 

21.5 

43.75 

19.86 

21.5 

27.56 

34.71 

21.5 

26.72 

24.16 

22.4 

16.98 

51.99 

22.5 

60.73 

24.97 

22.5 

43.75 

20.18 

22.5 

27.62 

35.08 

22.5 

26.76 

24.47 

23.4 

16.55 

52.32 

23.5 

60.58 

25.30 

23.5 

43.74 

20.51 

23.5 

27.47 

36.43 

23.5 

26.80 

24.80 

24.4 

16.06 

52.64 

24.5 

60.45 

25.64 

24.5 

43.71 

20.85 

24.5 

27.42 

35.76 

24.6 

26.82 

26.14 

25.4 

15.48 

52.93 

25.4 

60.33 

25.96 

25.5 

43.68 

21.18 

26.5 

27.37 

36.10 

26.5 

26.83 

26.60 

26.4 

14.85 

53.22 

26.4 

60.20 

26.29 

26.5 

43.64 

21.51 

26.5 

27.33 

36.46 

26.5 

26.83 

25.84 

27.4 

14.16 

53.50 

27.4 

60.10 

26.63 

27.5 

43.59 

21.83 

27.6 

27.30 

36.81 

27.5 

26.81 

26.17 

28.4 

13.44 

53.77 

28.4 

59.99 

26.98 

28.5 

43.54 

22.13 

28.5 

27.25 

37.17 

28.6 

26.78 

26.60 

29.4 

12.71 

54.02 

29.4 

59.88 

27.34 

29.5 

43.48 

22.42 

29.6 

27.21 

37.53 

29.6 

26.76 

26.82 

30.4 

11.98 

54.26 

30.4 

59.75 

27.70 

30.4 

43.42 

22.70 

30.6 

27.18 

37.90 

30.5 

26.73 

27.13 

31.4    11.28 

54.49 

31.4 

59.63 

28.07 

31.4 

43.36 

22.96 

31.5 

27.14 

38.29 

31.5 

26.70 

27.42 

51.19       +51.18 

12.31      -12.27 

6.92       +6.84 

• 
6.11       -6.02 

8.17       +8.11 

8»»    16"  48«.125 

9"     8«  49«.775 

^  25«  30-.501 

9"  36-  20-.688 

lOh  21»  12».394 

+88®   52'     49".08 

-85**  20'    12".12 

+81®  41^    25".82 

-80®  34'    23".04 

+82®  68'    35".87 

75 

J599*»- 

1918- 

— 16 
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APPARENT  PLACES  OP  STABS,  1918, 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tf  Ootantis. 
Mag.  6.3 


Bradley  1672. 

Mag.  6.3 


tOctentts. 
Mag.  5.4 


82  H.  Gamelof  .«egf 
Mag.  5.3 


^cOotantU. 
Mag.  5.6 


Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

h  m 

Feb. 

11    0 

0.6 

s 
5.27 

1.6 

6.39 

2.6 

5.52 

3.6 

6.64 

4.6 

6.75 

5.6 

5.86 

6.6 

6.96 

7.6 

6.02 

8.6 

6.08 

9.6 

6.14 

10.6 

6.20 

11.6 

6.24 

12.6 

6.29 

13.6 

6.37 

14.6 

6.44 

16.6 

6.52 

16.6 

6.61 

17.6 

6.69 

18.5 

6.75 

19.6 

6.80 

20.5 

6.83 

21.5 

6.85 

22.5 

6.86 

23.5 

6.87 

24.5 

6.88 

25.5 

6.89 

26.5 

6.90 

27.5 

6.93 

28.5 

6.95 

29.5 

6.98 

30.5 

7.01 

31.5 

7.03 

Decli- 
nation. 


Waah. 
Mean 
Time. 


-84  9  Feb 


// 


7.81 
8.14 
8.49 
8.86 

9.23 

9.64 

10.05 

10.46 

10.86 
11.24 
11.62 
11.98 

12.34 
12.69 
13.04 
13.42 

13.82 
14.23 
14.66 
15.09 

15.52 
15.93 
16.34 
16.71 

17.08 
17.45 
17.80 
18.16 

18.52 
18.90 
19.30 
19.71 


0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Right 
Ascen- 
sion. 


h  m 
1214 

8 

62.70 
53.21 
53.69 
54.16 

54.63 
56.12 
55.62 
56.16 

56.72 
57.31 
57.89 
58.45 

58.96 
59.41 
59.80 
60.16 

60.49 
60.82 
61.16 
61.55 

61.96 
62.39 
62.84 
63.27 

63.69 
64.05 
64.38 
64.67 

64.92 
65.15 
65.33 
65.51 


Decli- 
nation. 


Waah. 
Mean 
Time. 


e      / 

+88  81  Feb. 

50.89  0.7 

51.09  1.7 

51.29  2.7 

51.47  3.7 


51.65 
51.80 
51.95 
52.12 

52.28 
52.46 
52.67 
62.90 

53.14 
53.40 
53.67 
63.91 

54.15 
54.38 
54.61 
54.83 

55.05 
55.28 
55.52 
55.79 

66.09 
56.40 
56.71 
57.03 

57.34 
57.65 
57.95 
58.24 


4.7 
5.7 
6.7 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Right 
Ascen- 
sion. 


h  m 
12  46 

8 

22.43 
22.66 
22.90 
23.13 

23.37 
23.60 
23.83 
24.03 

24.22 
24.39 
24.56 
24.72 

24.88 
25.05 
25.25 
25.45 

25.67 
25.87 
26.07 
26.26 

26.42 
26.57 
26.71 
26.83 

26.95 
27.07 
27.20 
27.34 

27.48 
27.63 
27.78 
27.94 


Dedi- 
nation. 


Wash. 
Mean 
Time. 


-8440 


// 


33.95 
34.17 
34.40 
34.66 

34.93 
35.21 
35.53 
35.87 

36.19 
36.51 
36.80 
37.09 

37.38 
37.64 
37.91 
38.21 

38.52 
38.83 
39.18 
39.55 

39.92 
40.28 
40.64 
40.97 

41.30 
41.62 
41.93 
42.25 

42.55 
42.86 
43.21 
43.57 


Feb. 

0.7 
1.7 
2.7 
3.7 

4.7 
5.7 
6.7 

7.7 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Right 
Ascen- 
sion. 


h  m 
12  48 

s 
36.67 
36.85 
37.02 
37.19 

37.35 
37.61 
37.68 
37.87 

38.06 
38.26 
38.46 
38.65 

38.83 
38.99 
39.13 
39.27 

39.39 
39.51 
39.65 
39.79 

39.94 
40.11 
40.27 
40.42 

40.57 
40.72 
40.84 
40.96 

41.06 
41.15 
41.24 
41.32 


Dedi- 


Wash. 
Mean 
Time. 


+8361 


tr 


3.99 
4.14 
4.28 
4.41 

4.54 
4.67 
4.76 
4.88 

5.00 
5.14 
5.31 
5.48 

5.68 
5.90 
6.12 
6.35 

6.57 
6.77 
6.95 
7.13 

7.80 
7.49 
7.71 
7.94 

8.17 
8.44 
8.72 
9.00 

9.29 

9.57 

9.85 

10.12 


Feb. 

0.7 
1.7 
2.7 
3.7 

4.7 
5.7 
6.7 

7.7 

8.7 

9.7 

10.7 

11.7 

12.7 
13.7 
14.7 
15.7 

16.7 
17.7 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


R^t 

Asoen* 

sion. 


h  m 
13  27 

s 
32.81 
33.09 
33.39 
33.70 

34.01 
34.30 
34.59 
34.88 

35.12 
35.37 
35.60 
35.82 

36.04 
36.28 
36.55 
36.81 

37.09 
37.37 
37.66 
37.90 

38.13 
38.36 
38.55 
38.75 

38.93 
39.11 
39.31 
39.51 

39.71 
39.93 
40.15 
40.38 


Deeli- 
nation. 


-8521 

50.94 
51.10 
51.28 
51.47 

51.69 
51.91 
52.18 
h2M 

52.72 
53.00 
63.26 
53.50 

63.73 
53.95 
54.16 
64.39 

54.65 
64.93 
66.23 
65.54 

65.86 
66.19 
66.50 
66.80 

67.09 
67.37 
57.64 
67.92 

68.18 
58.46 
68.77 
69.09 


9.82        -9.77 

10^    59"   54-.915 

.84*»     9'      9".97 


30.96      +30.93 
12'>   14»  28-.804 
+88^     9'    16'M4  I- 


10.78     -10.73 
12»»  46»  13M31 
84**  40'    41".95 


9.34       +9.28 
12^  48«  30-.862 
+83**  51'    30".88 


12.38     -12.34 
13»»  27«  23«.749 
-85**  22'      0".86 
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CSIECUMPOLAR  STABS. 

FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


(^Oetaitls. 

G^ioombildge  8S88. 

pOoteBtii. 

ff  TTn»  Xlnoiia. 

60  O.  Apodls. 

Mi«.4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

• 

Mag.  5.9 

RiBlit 

Ajoen- 

sloii. 

D«cli- 

VVash. 
Ifeui 
Time. 

Right 

AaoeD- 

sion. 

DeoU- 

Wash. 
Meui 
Time. 

Right 

AsOCDi- 

sion. 

DeoU- 

V^ash. 
Mean 

Time. 

Right 

Asoen- 

8ion. 

DecU- 
natkm. 

W^ash. 
Mean 

Time. 

Right 

A808II- 

Decli- 
nation. 

h  m 

e     / 

h  m 

O       t 

h  m 

e     » 

h  m 

o       / 

h  m 

•    / 

•b. 

1418 

-8317 

Feb. 

16    3 

+8732 

mm 

Feb. 

16  24 

-8411 

Feb. 

16  54 

+8210 

Feb. 

1716 

-8046 

).7 

8 

42.46 

26.48 

0.8 

8 

9.64 

WW 

30.46 

0.8 

13.36 

29.94 

0.8 

8 

10.99 

7.63 

0.9 

8 

6.89 

58.00 

1.7 

42.67 

26.67 

1.8 

10.13 

30.44 

1.8 

13.62 

29.94 

1.8 

11*.13 

7.45 

1.9 

6.02 

67.82 

2.7 

42.89 

26.67 

2.8 

10.61 

30.43 

2.8 

13.88 

29.91 

2.8 

11.27 

7.28 

2.9 

6.16 

67.63 

17 

43.12 

26.80 

3.8 

11.06 

30.40 

3.8 

14.15 

29.90 

3.8 

11.40 

7.12 

3.8 

6.32 

57.44 

4.7 

43.36 

26.94 

4.8 

11.61 

30.37 

4.8 

14.43 

29.92 

4.8 

11.63 

6.96 

4.8 

6.49 

57.28 

5.7 

43.68 

27.12 

6.7 

11.96 

30.34 

5.8 

14.73 

29.96 

5.8 

11.66 

6.79 

5.8 

6.66 

67.12 

6.7 

43.81 

27.30 

6.7 

12.42 

30.29 

6.8 

15.02 

30.03 

6.8 

11.79 

6.61 

6.8 

6.84 

56.99 

7.7 

44.04 

27.62 

7.7 

12.88 

30.24 

7.8 

16.29 

30.11 

7.8 

11.92 

6.42 

7.8 

7.01 

66.89 

8.7 

44.26 

27.74 

8.7 

13.38 

30.19 

8.8 

15.66 

30.20 

8.8 

12.06 

6.21 

8.8 

7.19 

56.80 

9.7 

44.46 

27.94 

9.7 

13.91 

30.13 

9.8 

15.82 

30.31 

9.8 

12.20 

6.01 

9.8 

7.36 

56.72 

0.7 

44.63 

28.13 

10.7 

14.46 

30.10 

10.8 

16.06 

30.42 

10.8 

12.34 

5.81 

10.8 

7.51 

56.65 

1.7 

44.81 

28.32 

11.7 

15.02 

30.10 

11.7 

16.30 

30.51 

11.8 

12.51 

5.64 

11.8 

7.66 

56.58 

2.7 

44.99 

28.50 

12.7 

15.68 

30.13 

12.7 

16.53 

30.67 

12.8 

12.67 

6.50 

12.8 

7.80 

56.49 

3.7 

46.17 

28.66 

13.7 

16.09 

30.16 

13.7 

16.76 

30.63 

13.8 

12.83 

6.37 

13.8 

7.94 

56.39 

.4.7 

45.37 

28.82 

14.7 

16.60 

30.22 

14.7 

17.02 

30.68 

14.8 

12.98 

6.28 

14.8 

8.08 

56.26 

.5.7 

46.69 

28.99 

15.7 

17.06 

30.30 

15.7 

17.28 

80.72 

16.8 

13.13 

6.19 

15.8 

8.26 

56.14 

:6.7 

46.81 

29.18 

16.7 

17.49 

30.38 

16.7 

17.66 

30.80 

16.8 

13.28 

6.11 

16.8 

8.41 

56.01 

17.7 

46.04 

29.38 

17.7 

17.92 

30.43 

17.7 

17.84 

30.88 

17.8 

13.43 

6.04 

17.8 

8.59 

55.91 

18.7 

46.26 

29.61 

18.7 

18.34 

30.48 

18.7 

18.13 

30.98 

18.8 

13.67 

4.96 

18.8 

8.78 

66.81 

9.7 

46.47 

29.87 

19.7 

18.80 

30.51 

19.7 

18.41 

31.11 

19.8 

13.71 

4.86 

19.8 

8.96 

66.76 

0.7 

46.67 

30.13 

20.7 

19.27 

30.54 

20.7 

18.68 

31.26 

20.8 

13.86 

4.73 

20.8 

9.15 

66.70 

17 

46.86 

30.40 

21.7 

19.76 

30.57 

21.7 

18.93 

31.41 

21.8 

14.02 

4.61 

21.8 

9.33 

55.68 

2.7 

47.04 

30.65 

22.7 

20.27 

30.62 

22.7 

19.17 

31.56 

22.8 

14.18 

4.49 

22.8 

9.50 

65.66 

3.7 

47.19 

30.91 

23.7 

20.81 

30.69 

23.7 

19.40 

31.71 

23.8 

14.35 

4.89 

23.8 

9.65 

66.64 

4.7 

47.34 

31.16 

24.7 

21.35 

30.78 

24.7 

19.63 

31.86 

24.8 

14.52 

4.31 

24.8 

9.80 

65.62 

5.7 

47.51 

31.38 

25.7 

21.87 

30.88 

25.7 

19.85 

32.00 

25.8 

14.69 

4.25 

25.8 

9.96 

55.58 

J.7 

47.67 

31.61 

26.7 

22.39 

31.01 

26.7 

20.07 

32.12 

26.8 

14.86 

4.19 

26.8 

10.11 

55.54 

r.7 

47.84 

31.81 

27.7 

22.87 

31.15 

27.7 

20.29 

32.23 

27.8 

15.03 

4.17 

27.8 

10.25 

55.49 

J.7 

48.01 

32.03 

28.7 

23.35 

31.32 

28.7 

20.52 

32.36 

28.8 

15.20 

4.16 

28.8 

10.40 

55.44 

».7 

48.18 

32.26 

29.7 

23.79 

31.48 

29.7 

20.77 

32.49 

29.8 

15.36 

4.16 

29.8 

10.57 

65.38 

».6 

48.37 

32.50 

30.7 

24.21 

31.65 

30.7 

21.01 

32.62 

30.8 

15.52 

4.17 

30.8 

10.73 

55.32 

.6 

48.56 

32.75 

31.7 

24.62 

31.80 

31.7 

21.28 

32.76 

31.8 

15.67 

4.20 

31.8 

10.91 

55.28 

8.66        -8.60 

23.31     +23.29 

9.88       -9.83 

7.34       + 

7.27 

6.2 

54       -6.16 

4»»    13«   37V066 

15h     3»  21-.809 

15h   24»     9«.966 

16»»  54»  1 

9-. 238 

17h 

16»     6*  .064 

3** 

17'     3 

7".78 

4-87*» 

32'    e 

►C".60 

-84*» 

11'    4 

2".92 

+82« 

10'    2 

7".09 

-80« 

47'    1 

.0".43 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  IJnue  Minozis. 

;i:ootuitu. 

A.  TJnm  Mlnods. 

C  Ooteatts. 

76  ]>iaoaiiit. 

Mag.  4.4 

Mag.  6.2 

Mag.  6.6 

Mag.  6.6 

Mag.  6.7 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ril^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Right 

Aaoao- 

sion. 

Dec 

IMtll 

h  m 

o       / 

h  m 

o       / 

h  m 

o        / 

h  m 

•    / 

h  m 

• 

Feb. 

17  58 

+8636 

Feb. 

18    6 

-87  39 

Feb. 

18  59 

+89  0 

Feb. 

19  28 

-8918 

ff 

Feb. 

20  48 

+82 

f» 

0.9 

8 

15.90 

38.12 

0.9 

8 

38.33 

39.24 

0.9 

s 
44.92 

61.67 

0.9 

s 
26.90 

11.74 

1.0 

8 

24.72 

49 

1.9 

16.16 

37.88 

1.9 

38.7Y 

38.98 

1.9 

45.50 

61.38 

1.9 

27.66 

11.40 

2.0 

24.72 

49 

2.9 

16.40 

37.68 

2.9 

39.23 

38.71 

2.9 

46.07 

61.10 

2.9 

28.50 

11.06 

2.9 

24.74 

48 

3.9 

16.63 

37.48 

3.9 

39.73 

38.44 

3.9 

46.63 

60.85 

3.9 

29.43 

10.70 

3.9 

24.75 

48 

4.9 

16.86 

37.25 

4.9 

40.27 

38.17 

4.9 

47.12 

60.59 

4.9 

30.47 

10.36 

4.9 

24.76 

48 

6.9 

17.08 

37.03 

5.9 

40.83 

37.94 

5.9 

47.58 

60.34 

6.9 

31.61 

10.02 

6.9 

24.76 

48 

6.9 

17.28 

36.79 

6.9 

41.43 

37.74 

6.9 

48.00 

60.08 

6.9 

32.86 

9.69 

6.9 

24.77 

47 

7.9 

17.50 

36.55 

7.9 

42.02 

37.53 

7.9 

48.44 

59.79 

7.9 

34.17 

9.38 

7.9 

24.76 

47 

8.9 

17.72 

36.28 

8.9 

42.61 

37.34 

8.9 

48.89 

59.48 

8.9 

36.51 

9.09 

8.9 

24.76 

47 

9.9 

17.98 

36.01 

9.9 

43.18 

37.18 

9.9 

49.42 

59.17 

9.9 

36.82 

8.82 

9.9 

24.76 

46 

10.9 

18.25 

35.75 

10.9 

43.73 

37.02 

10.9 

50.04 

58.85 

10.9 

38.05 

8.55 

10.9 

24.77 

46 

11.9 

18.54 

35.51 

11.9 

44.25 

36.86 

11.9 

50.75 

58.56 

11.9 

39.20 

8.29 

11.9 

24.78 

46 

12.9 

18.86 

35.27 

12.9 

44.73 

36.70 

12.9 

51.57 

58.27 

12.9 

40.28 

8.01 

12.9 

1 

24.82  1  45 

13.8 

19.17 

35.07 

13.9 

45.23 

36.51 

13.9 

52.44 

58.02 

13.9 

41.31 

7.71 

13.9 

24.86 

45 

14.8 

19.49 

34.91 

14.9 

45.73 

36.28 

14.9 

53.31 

57.79 

14.9 

42.36 

7.39 

14.9 

24.91 

45 

15.8 

19.80 

34.77 

15.9 

46.28 

36.07 

15.9 

54.15 

57.58 

15.9 

43.49 

7.06 

16.9 

24.97 

44 

16.8 

20.09 

34.63 

16.8 

46.86 

35.84 

16.9 

54.95 

57.39 

16.9 

44.73 

6.73 

16.9 

25.02 

44 

17.8 

20.37 

34.48 

17.8 

47.49 

35.64 

17.9 

55.72 

57.19 

17.9 

46.09 

6.41 

17.9 

25.07 

44 

18.8 

20.64 

34.31 

18.8 

48.13 

35.44 

18.9 

56.43 

56.97 

18.9 

47.56 

6.09 

18.9 

25.11 

43 

19.8 

20.91 

34.14 

19.8 

48.78 

35.29 

19.9 

57.12 

56.74 

19.9 

49.08 

5.81 

19.9 

26.16 

4S 

20.8 

21.18 

33.96 

20.8 

49.43 

35.14 

20.9 

57.84 

56.51 

20.9 

50.63 

5.54 

20.9 

26.19 

43 

21.8 

21.49 

33.77 

21.8 

50.06 

35.03 

21.9 

58.60 

56.26 

21.9 

52.18 

5.31 

21.9 

26.24 

42 

22.8 

21.80 

33.58 

22.8 

50.67 

34.92 

22.9 

59.43 

56.00 

22.9 

53.69 

5.06 

22.9 

26.28 

42 

23.8 

22.13 

33.40 

23.8 

51.25 

34.81 

23.9 

60.35 

55.74 

23.9 

55.12 

4.83 

23.9 

25.33 

42 

24.8 

22.48 

33.22 

24.8 

51.81 

34.70 

24.9 

61.34 

55.50 

24.9 

56.49 

4.61 

24.9 

26.39 

41 

25.8 

22.84 

33.08 

25.8 

52.36 

34.59 

25.9 

62.39 

55.26 

25.9 

57.82 

4.39 

25.9 

25.45 

41 

26.8 

23.22 

32.94 

26.8 

52.91 

34.46 

26.9 

63.47 

55.05 

26.9 

59.12 

4.16 

26.9 

25.63 

41 

27.8 

23.59 

32.82 

27.8 

53.45 

34.33 

27.9 

64.59 

54.85 

27.9 

60.42 

3.93 

27.9 

26.61 

41 

28.8 

23.96 

32.72 

28.8 

54.00 

34.19 

28.9 

65.71 

54.68 

28.9 

61.73 

3.66 

28.9 

26.71 

40 

29.8 

24.32 

32.64 

29.8 

54.59 

34.05 

29.8 

66.82 

54.52 

29.9 

63.10 

3.40 

29.9 

25.80 

40 

30.8 

24.67 

32.58 

30.8 

55.18 

33.90 

30.8 

67.89 

54.35 

30.9 

64.55 

3.14 

30.9 

25.90 

40 

31.8 

25.01 

32.52 

31.8 

55.82 

33.75 

31.8 

68.93 

54.21 

31.9 

66.07 

2.88 

31.9 

26.99 

39 

16.91      +16.88 

24.49     -24.47 

58.23     +58.22 

73.33     -7 

3.32 

7.40       +7.32 

17»»    58"^  41«.809 

Igh     e»  47'.620 

X91I     im  27*  .463 

19*^  29™  1 

6*. 746 

20^  48»  36-.3 

+86*> 

36'    6 

il'M2 

-87** 

39'    5 

►1".38  1 

+89° 

1' 

7".53 

-89** 

13'    2 

tl".02. 

+82** 

13'    4 

3".J 
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CmCUMPOLAE  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOctantls. 

t^Ooluitti. 

fi  Octantts. 

39  H.  Cephel. 

y^  Ootantis. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

■n 
ne. 

siim. 

Dficlf. 
nation. 

Wash. 
Mmn 
Time. 

Right 

Asoui- 

sion. 

Decli- 
nation. 

Waah. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

A.scen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o       / 

h  m 

e      / 

h  m 

•      r 

h  m 

e      t 

h  m 

•     / 

b. 

2138 

-83  6 

Feb. 

2216 

-8622 

Feb. 

22  37 

-8148 

Feb. 

23  27 

+8651 

Feb. 

23  47 

-8228 

L.0 

s 
22.75 

48.97 

1.1 

8 

7.50 

69.34 

1.1 

s 
40.16 

45.53 

1.1 

25.94 

WW 

40.66 

1.1 

8 

14.82 

34.38 

2.0 

22.73 

48.61 

2.1 

7.39 

68.97 

2.1 

40.10 

46.19 

2.1 

25.71 

40.41 

2.1 

14.70 

34.11 

SO 

22.71 

48.23 

3.1 

7.28 

68.60 

3.1 

40.04 

44.84 

3.1 

25.49 

40.17 

3.1 

14.58 

33.82 

4.0 

22.70 

47.84 

4.1 

7.18 

68.21 

4.1 

39.98 

44.48 

4.1 

25.27 

39.94 

4.1 

14.47 

33.51 

5.0 

22.70 

47.44 

5.1 

7.11 

67.79 

5.1 

39.93 

44.10 

5.1 

25.06 

39.73 

5.1 

14.36 

33.18 

6.0 

22.72 

47.04 

6.0 

7.06 

67.39 

6.1 

39.90 

43.71 

6.1 

24.85 

39.52 

6.1 

14.27 

32.83 

7.0 

22.76 

46.63 

7.0 

7.04 

66.99 

7.1 

39.89 

43.32 

7.1 

24.61 

39.31 

7.1 

14.19 

32.48 

8.0 

22.81 

46.24 

8.0 

7.04 

66.59 

8.1 

39.88 

42.93 

8.1 

24.35 

39.09 

8.1 

14.12 

32.12 

».o 

22.86 

45.87 

9.0 

7.06 

66.20 

9.1 

39.88 

42.54 

9.1 

24.08 

38.86 

9.1 

14.05 

31.77 

0.0 

22.91 

45.52 

10.0 

7.09 

65.82 

10.1 

39.88 

42.19 

10.1 

23.80 

38.60 

10.1 

13.99 

31.43 

l.O 

22.95 

45.18 

11.0 

7.11 

65.47 

11.1 

39.88 

41.85 

11.1 

23.55 

38.33 

11.1 

13.93 

31.11 

2.0 

22.98 

44.83 

12.0 

7.11 

65.13 

12.0 

39.86 

41.52 

12.1 

23.31 

38.04 

12.1 

13.86 

30.81 

3.0 

23.00 

44.49 

13.0 

7.08 

64.79 

13.0 

39.83 

41.19 

13.1 

23.10 

37.73 

13.1 

13.78 

30.51 

4.0 

23.02 

44.14 

14.0 

7.04 

64.43 

14.0 

39.79 

40.84 

14.1 

22.92 

37.42 

14.1 

13.70 

30.20 

i4.9 

23.04 

43.78 

15.0 

7.00 

64.06 

15.0 

39.76 

40.48 

15.1 

22.78 

37.12 

15.1 

13.61 

29.88 

5.9 

23.05 

43.40 

16.0 

6.95 

63.65 

16.0 

39.73 

40.11 

16.1 

22.66 

36.84 

16.1 

13.51 

29.55 

.6.9 

23.08 

42.99 

17.0 

6.92 

63.24 

17.0 

39.70 

39.71 

17.1 

22.54 

36.57 

17.1 

13.42 

29.19 

7.9 

23.12 

42.58 

18.0 

6.92 

62.82 

18.0 

39.70 

39.30 

18.1 

22,42 

36,31 

18.1 

13.34 

28.81 

8.9 

23.18 

42.16 

19.0 

6.95 

62.38 

19.0 

39.70 

38.88 

19.1 

22.28 

36.07 

19.1 

13.28 

28.41 

9.9 

23.25 

41.74 

20.0 

7.00 

61.97 

20.0 

39.71 

38.47 

20.1 

22.13 

35.82 

20.1 

13.23 

28.02 

0.9 

23.34 

41.35 

21.0 

7.08 

61.58 

21.0 

39.73 

38.08 

21.1 

21.96 

35.56 

'21.1 

13.19 

27.64 

1.9 

23.43 

40.99 

22.0 

7.17 

61.20 

22.0 

39.75 

37.70 

22.1 

21.78 

35.27 

22.1 

13.15 

27.26 

2.9 

23.51 

40.65 

23.0 

7.25 

60.83 

23.0 

39.78 

37.33 

23.1 

21.60 

34.96 

23.1 

13.12 

26.90 

).9 

23.58 

40.32 

24.0 

7.32 

60.48 

24.0 

39.80 

36.98 

24.0 

21.44 

34.64 

24.1 

13.08 

26.55 

L9 

23.64 

40.00 

24.9 

7.39 

60.13 

25.0 

39.81 

36.64 

25.0 

21.29 

34.31 

25.1 

13.04 

26.21 

k9 

23.70 

39.68 

25.9 

7.45 

59.78 

26.0 

39.82 

36.30 

26.0 

21.17 

33.98 

26.1 

12.99 

25.88 

i.9 

23.76 

39.35 

26.9 

7.49 

59.42 

27.0 

39.83 

35.95 

27.0 

21.07 

33.65 

27.1 

12.95 

25.55 

.9 

23.81 

39.00 

27.9 

7.52 

59.06 

28.0 

39.83 

35.59 

28.0 

21.00 

33.30 

28.1 

12.90 

25.22 

.9 

23.86 

38.64 

28.9 

7.56 

58.69 

29.0 

39.83 

35.22 

29.0 

20.94 

32.95 

29.1 

12.84 

24.87 

.9 

23.92 

38.28 

29.9 

7.60 

58.29 

29.9 

39.83 

34.85 

30.0 

20.91 

32.62 

30.0 

12.79 

24.51 

.9 

23.98 

37.90 

30.9 

7.65 

57.89 

30.9 

39.84 

34.45 

31.0 

20.88 

32.31 

31.0 

12.73 

24.13 

.9 

24.06 

37.52 

31.9 

7.72 

57.49 

31.9 

39.87    34.04 

32.0 

20.87 

32.02 

32.0 

12.69 

23.74 

8.32        -8.26 

15.86     -15.83 

7.02       -6.95 

18.26     +18.23 

7.64       -7.57 

1*    38*  29'.050 

22»»  16«  20-.949 

22»»  37™  45«.323 

23>»  27«  43V851 

23b  47m  20».032 

3^ 

5'    6 

0".66 

-86^ 

23' 

9".03  1 

-81^ 

48'    4 

3".57  1 

+86^ 

51'    1 

8".76 

-82° 

28'    2 

8".42 
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APPARENT  PLACES  OF  8TAEB,  1918, 


CmCUMPOLAR  STAKS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

ct  Ur8»  Mlnoris. 
(Potortt.) 
Mag.  2.1 

Mag.  5.6 

Oroomliiidfe  750. 
Mag.  6.7 

Oiooabildfe  9 
Mag.  6.4 

III 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

.skm. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dt 
nat 

h  m 

o      / 

h  m 

o       / 

h  m 

o       / 

h  m 

o      t 

h  m 

' 

Mar. 

0  57 

+8549 

Mar. 

129 

+8852 

Mar. 

141 

-8510 

Mar. 

4  10 

+8520 

Mar. 

5  35 

+K 

0.1 

s 
6.75 

25.61 

0.1 

s 
71.19 

9W 

25.02 

0.1 

8 

46.66 

WW 

68.47 

0.2 

8 

27.83 

WW 

42.86 

0.3 

45.43 

51 

1.1 

6.60 

25.32 

1.1 

70.49 

24.76 

1.1 

46.44 

68.21 

1.2 

27.56 

42.78 

1.3 

45.16 

51 

2.1 

6.46 

25.03 

2.1 

69.84 

24.51 

2.1 

46.22 

67.94 

2.2 

27.31 

42.70 

2.3 

44.91 

51 

3.1 

6.34 

24.75 

3.1 

69.24 

24.26 

3.1 

46.00 

67.68 

3.2 

27.08 

42.62 

3.3 

44.69 

61 

4.1 

6.22 

24.49 

4.1 

68.67 

24.01 

4.1 

45.79 

67.38 

4.2 

26.84 

42.54 

4.3 

44.46 

51 

6.1 

6.11 

24.24 

5.1 

68.11 

23.77 

5.1 

45.58 

67.06 

5.2 

26.62 

42.47 

5.3 

44.25 

51 

6.1 

5.99 

24.01 

6.1 

67.52 

23.54 

6.1 

45.38 

66.73 

6.2 

26.41 

42.42 

6.3 

44.04 

51 

7.1 

5.86 

23.78 

7.1 

66.89 

23.32 

7.1 

45.20 

66.38 

7.2 

26.19 

42.38 

7.3 

43.83 

51 

8.1 

5.72 

23.53 

8.1 

66.21 

23.11 

8.1 

45.05 

66.02 

8.2 

25.96 

42.35 

8.3 

43.61 

51 

9.1 

5.56 

23.26 

9.1 

65.50 

22.88 

9.1 

44.90 

65.67 

9.2 

25.73 

42.32 

9.3 

43.39 

51 

10.1 

5.40 

22.99 

10.1 

64.76 

22.64 

10.1 

44.76 

65.33 

10.2 

25.46 

42.27 

10.3 

43.14 

51 

11.1 

5.24 

22.69 

11.1 

64.04 

22.36 

11.1 

44.62 

65.00 

11.2 

25.18 

42.19 

11.3 

42.87 

51 

12.1 

5.10 

22.36 

12.1 

63.40 

22.06 

12.1 

44.48 

64.72 

12.2 

24.91 

42.10 

12.3 

42.59 

51 

13.1 

5.00 

22.02 

13.1 

62.82 

21.75 

13.1 

44.31 

64.42 

13.2 

24.64 

41.96 

13.3 

42.31 

51 

14.1 

4.93 

21.69 

14.1 

62.35 

21.45 

14.1 

44.14 

64.12 

14.2 

24.39 

41.81 

14.3 

42.05 

51 

15.1 

4.87 

21.37 

15.1 

61.98 

21.14 

15.1 

43.96 

63.81 

15.2 

24.15 

41.66 

15.3 

41.80 

51 

16.1 

4.82 

21.05 

16.1 

61.66 

20.85 

16.1 

43.77 

63.50 

16.2 

23.96 

41.50 

16.2 

41.57 

61 

17.1 

4.78 

20.77 

17.1 

61.35 

20.56 

17.1 

43.58 

63.14 

17.2 

23.76 

41.34 

17.2 

41.35 

61 

18.1 

4.74 

20.50 

18.1 

61.04 

20.29 

18.1 

43.41 

62.78 

18.2 

23.57 

41.20 

18.2 

41.15 

51 

19.0 

4.69 

20.22 

19.1 

60.69 

20.04 

19.1 

43.26 

62.40 

19.2 

23.38 

41.07 

19.2 

40.94 

51 

20.0 

4.62 

19.96 

20.1 

60.29 

19.79 

20.1 

43.12 

62.01 

20.2 

23.18 

40.96 

20.2 

40.72 

61 

21.0 

4.54 

19.68 

21.1 

59.84 

19.53 

21.1 

43.02 

61.64 

21.2 

22.96 

40.84 

21.2 

40.50 

61 

22.0 

4.45 

19.39 

22.1 

59.36 

19.26 

22.1 

42.92 

61.27 

22.2 

22.73 

40.71 

22.2 

40.26 

61 

23.0 

4.37 

19.07 

23.1 

58.88 

18.97 

23.1 

42.82 

60.91 

23.2 

22.49 

40.58 

23.2 

40.00 

61 

24.0 

4.29 

18.73 

24.1 

58.44 

18.66 

24.1 

42.73 

60.56 

24.2 

22.24 

40.42 

24.2 

39.72 

51 

25.0 

4.23 

18.40 

25.1 

58.03 

18.34 

25.1 

42.63 

60.22 

25.2 

22.00 

40.23 

25.2 

39.45 

51 

26.0 

4.18 

18.06 

26.1 

57.67 

18.00 

26.1 

42.52 

59.90 

26.2 

21.75 

40.03 

26.2 

39.18 

51 

27.0 

4.14 

17.71 

27.0 

57.39 

17.67 

27.1 

42.41 

59.58 

27.2 

21.51 

39.83 

27.2 

38.91 

51 

28.0 

4.13 

17.36 

28.0 

57.18 

17.32 

28.1 

42.29 

59.26 

28.2 

21.29 

39.61 

28.2 

38.65 

51 

29.0 

4.13 

17.01 

29.0 

57.03 

16.97 

29.1 

42.17 

58.92 

29.2 

21.09 

39.38 

29.2 

38.40 

51 

30.0 

4.16 

16.67 

30.0 

56.93 

16.64 

30.0 

42.04 

58.59 

30.2 

20.91 

39.14 

30.2 

38.17 

5( 

31.0 

4.19 

16.37 

31.0    56.87 

16.32 

31.0 

41.91 

58.23 

31.2 

20.72 

38.91 

31.2 

37.95 

5( 

13.7 

3      +13.69 

50.82      +50.81 

11.91     -11.87 

12.32     +12.28 

11.86     +11.8 

0»^ 

57«   16-.959 

Ih  30»»  42«.307 

V  41«  58-.587 

4h   lom  20-.187 

5«»  35«  SIM 

+85° 

49' 

4".72  1 

+88° 

52' 

2".06  1 

-85° 

11' 

3".34 

+86° 

20'    1 

9".62  1 

+85° 

9'    a 

\2" 

APPARENT  PLACES  OE  STARS,  1918. 
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CmCUMPOLAR  STAES. 

FOB  THE  XJPPEE  TRANSIT  AT  WASHINGTON, 


81  Q.  MensA. 

C  MensM. 

51  H.  Cephei. 

25  H.  Gamelop. 

7  Q.  Ootantta. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

% 

Mag.  5.1 

Mag.  6.4 

Wash. 
Time. 

Ascen- 
sion. 

Dedl- 
nation. 

WTash. 
Mean 
'lime. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

V^ash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
natlon. 

IVash. 
Mean 
Time. 

Right 

Ascen- 
sion. 

Dedi- 
nation. 

VSTash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

O         / 

h  m 

O        t 

h  m 

o        / 

)bi. 

5  45 

-8450 

MM 

Mar. 

6  46 

-8044 

Mar. 

7    2 

+8711 

3far. 

7  14 

+8234 

0f 

Mar. 

7  15 

-8654 

0.3 

s 
61.49 

3.33 

0.3 

s 
55.38 

0.84 

0.4 

s 
64.21 

1.34 

0.4 

s 
8.15 

33.96 

0.4 

s 
64.76 

31.14 

1.3 

61.23 

3.45 

1.3 

55.25 

1.06 

1.4 

63.82 

1.51 

1.4 

8.01 

34.14 

1.4 

64.40 

31.38 

2.3 

60.96 

3.56 

2.3 

55.12 

1.27 

2.3 

63.45 

1.65 

2.4 

7.88 

34.30 

2.4 

64.03 

31.65 

3.3 

60.68 

3.69 

3.3 

54.98 

1.49 

3.3 

63.09 

1.80 

3.4 

7.75 

34.45 

3.4 

63.65 

31.91 

4.3 

60.39 

3.78 

4.3 

54.84 

1.68 

4.3 

62.76 

1.94 

4.4 

7.63 

34.60 

4.4 

63.24 

32.16 

5.3 

60.08 

3.86 

5.3 

54.69 

1.88 

5.3 

62.43 

2.09 

6.3 

7.53 

34.75 

5.4 

62.80 

32.40 

6.3 

59.78 

3.91 

6.3 

54.54 

2.06 

6.3 

62.12 

2.24 

6.3 

7.42 

34.92 

6.3 

62.35 

32.63 

7.3 

59.48 

3.95 

7.3 

54.39 

2.19 

7.3 

61.82 

2.41 

7.3 

7.32 

35.08 

7.3 

61.89 

32.82 

8.3 

59.19 

3.95 

8.3 

54.23 

2.32 

8.3 

61.51 

2.58 

8.3 

7.20 

35.26 

8.3 

61.43 

32.98 

9.3 

58.90 

3.96 

9.3 

54.08 

2.42 

9.3 

61.16 

2.76 

9.3 

7.08 

35.46 

9.3 

60.97 

33.12 

10.3 

58.62 

3.97 

10.3 

53.93 

2.52 

10.3 

60.80 

2.94 

10.3 

6.96 

36.66 

10.3 

60.55 

33.27 

11.3 

58.34 

3.98 

11.3 

53.79 

2.62 

11.3 

60.40 

3.12 

11.3 

6.81 

35.85 

11.3 

00.14 

33.41 

12.3 

58.08 

4.01 

12.3 

53.65 

2.75 

12.3 

59.97 

3.27 

12.3 

6.64 

36.00 

12.3 

59.74 

33.55 

13.3 

57.82 

4.04 

13.3 

53.51 

2.88 

13.3 

59.52 

3.40 

13.3 

6.48 

36.14 

13.3 

59.34 

33.73 

14.3 

57.54 

4.09 

14.3 

53.37 

3.02 

14.3 

59.08 

3.49 

14.3 

6.32 

36.25 

14.3 

58.94 

33.92 

15.3 

57.27 

4.15 

15.3 

53.23 

3.17 

15.3 

58.65 

3.57 

15.3 

6.16 

36.33 

15.3 

58.54 

34.13 

16.3 

56.96 

4.20 

16.3 

53.08 

3.32 

16.3 

58.26 

3.62 

16.3 

6.02 

36.41 

16.3 

58.10 

«j4.o4 

17.3 

56.66 

4.24 

17.3 

52.92 

3.47 

17.3 

57.88 

3.68 

17.3 

5.88 

36.46 

17.3 

57.65 

34.54 

18.3 

56.35 

4.25 

18.3 

52.77 

3.60 

18.3 

57.52 

3.76 

18.3 

5.76 

36.54 

18.3 

57.18 

34.73 

19.2 

56.05 

4.23 

19.3 

52.61 

3.70 

19.3 

57.18 

3.84 

19.3 

5.63 

36.62 

19.3 

56.70 

34.88 

20.2 

55.75 

4.20 

20.3 

52.45 

3.79 

20.3 

56.83 

3.92 

20.3 

5.51 

36.74 

20.3 

56.21 

35.02 

21.2 

55.46 

4.15 

21.3 

52.29 

3.85 

21.3 

56.46 

4.02 

21.3 

5.38 

36.86 

21.3 

56.74 

35.12 

22.2 

55.18 

4.10 

22.3 

52.13 

3.89 

22.3 

56.05 

4.13 

22.3 

5.23 

36.98 

22.3 

55.27 

35.21 

23.2 

54.90 

4.04 

23.3 

51.97 

3.93 

23.3 

55.64 

4.24 

23.3 

5.06 

37.10 

23.3 

54.81 

35.29 

24.2 

54.63 

3.98 

24.3 

51.83 

3.96 

24.3 

55.18 

4.34 

24.3 

4.90 

37.22 

24.3 

54.37 

35.37 

25.2 

54.37 

3.93 

25.3 

51.68 

4.01 

25.3 

54.73 

4.43 

25.3 

4.72 

37.31 

25.3 

53.95 

35.46 

26.2 

54.11 

3.89 

26.3 

51.53 

4.06 

26.3 

54.26 

4.48 

26.3 

4.55 

37.37 

26.3 

53.54 

35.55 

27.2 

53.85 

3.85 

27.3 

51.39 

4.12 

27.3 

53.78 

4.52 

27.3 

4.38 

37.43 

27.3 

53.12 

35.66 

28.2 

53.59 

3.83 

28.3 

51.25 

4.18 

28.3 

53.31 

4.53 

28.3 

4.20 

37.46 

28.3 

52.70 

35.78 

29.2 

53.32 

3.80 

29.3 

51.11 

4.26 

29.3 

52.84 

4.54 

29.3 

4.02 

37.49 

29.3 

52.27 

35.90 

30.2 

53.04 

3.78 

30.3 

50.96 

4.33 

30.3 

52.40 

4.54 

30.3 

3.86 

37.50 

30.3 

51.82 

36.02 

31.2 

52.77 

3.75 

31.3 

50.80 

4.41 

31.3 

51.98 

4.52 

31.3 

3.69 

37.51 

31.3 

51.37 

36.14 

11.11       -1 

.1.06 

6.21       - 

6.13 

20.36     +2 

{0.33 

7.': 

r4       +7.68 

18.65     -18.52 

^   46« 

3-.075 

6^  46"*  I 

►3-.600 

yh    2™  a 

.3V206 

7h 

13»  55M06 

7*^   16™     0».004 

-84** 

49'    4 

5".59 

-80* 

43'    4 

2".15 

+87* 

10'    A 

9".32 

+82* 

34'    2 

t3".73 

-86* 

54'    1 

.3".24 
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APPARENT  PLACES  OE  STARS,  1918. 

CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oioombildfe  1119. 

C  Octantii. 

1  H.  Dzaconls. 

C  Chmmnleoiitis. 

SO  H.  Oameloip. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

Wash. 
UmsL 
Time. 

Right 

ASOSD- 

sion. 

Declf- 
natkm. 

Wash, 
Mean 

Time. 

Right 

A.sceii- 

sion. 

DecU- 
mUion. 

Wash. 
Mean 

Time. 

Ril^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RWit 
Ascen- 
sion. 

DecU- 

WadL 
Mean 
Time. 

Right 
Ascen- 
sion. 

D«eU- 

DitiOB. 

h  m 

o       / 

h  m 

•    f 

h  m 

o       / 

h  m 

e      / 

h  m 

•    t 

Mar. 

817 

+8852 

Mar. 

9    8 

-8520 

Mar. 

9  25 

+8141 

f0 

Mar. 

9  36 

-8034 

mm 

Mar. 

10  21 

+8256 

0.4 

73.44 

53.77 

0.4 

8 

59.99 

26.98 

0.5 

8 

43.54 

22.13 

0.5 

8 

27.25 

WW 

0.6 

8 

26.78 

26.50 

1.4 

72.71 

54.02 

1.4 

59.88 

27.34 

1.5 

43.48 

22.42 

1.5 

27.21 

37.53 

1.6 

26.76 

26.82 

2.4 

71.98 

54.26 

2.4 

59.75 

27.70 

2.4 

43.42 

22.70 

2.5 

27.18 

37.90 

2.6 

26.73 

27.13 

3.4 

71.28 

54.49 

3.4 

59.63 

28.07 

3.4 

43.36 

22.96 

3.5 

27.14 

38.29 

3.6 

26.70 

27.42 

4.4 

70.62 

54.71 

4.4 

59.49 

28.44 

4.4 

43.32 

23.22 

4.4 

27.10 

38.69 

4.5 

26.68 

27.69 

6.4 

70.01 

54.93 

5.4 

59.32 

28.82 

5.4 

43.27 

23.46 

5.4 

27.04 

39.08 

5.5 

26.67 

27.95 

6.4 

69.43 

55.14 

6.4 

59.15 

29.19 

6.4 

43.24 

23.72 

6.4 

26.98 

39.47 

6.5 

26.66 

28.23 

7.4 

68.87 

55.37 

7.4 

58.97 

29.54 

7.4 

43.20 

23.98 

7.4 

26.90 

39.85 

7.6 

26.66 

28.50 

8.4 

68.31 

55.63 

8.4 

58.78 

29.88 

8.4 

43.18 

24.25 

8.4 

26.83 

40.22 

8.5 

26.66 

28.81 

9.4 

67.69 

55.89 

9.4 

58.57 

30.20 

9.4 

43.14 

24.53 

9.4 

26.75 

40.55 

9.5 

26.66 

29.12 

10.4 

67.01 

56.15 

10.4 

58.38 

30.48 

10.4 

43.09 

24.84 

10.4 

26.67 

40.87 

10.5 

26.63 

29.44 

11.4 

66.23 

56.39 

11.4 

58.19 

30.76 

11.4 

43.03 

25.15 

11.4 

26.59 

41.18 

11.6 

26.60 

29.77 

12.4 

65.36 

56.64 

12.4 

58.01 

31.05 

12.4 

42.95 

25.45 

12.4 

26.52 

41.49 

12.5 

26.66 

30.10 

13.4 

64.43 

56.87 

13.4 

57.84 

31.36 

13.4 

42.86 

25.73 

13.4 

26.46 

41.81 

13.6 

26.49 

30.43 

14.4 

63.49 

57.06 

14.4 

57.70 

31.68 

14.4 

42.76 

26.00 

14.4 

26.40 

42.14 

14.6 

26.41 

30.72 

15.4 

62.55 

57.23 

15.4 

57.53 

32.01 

15.4 

42.67 

26.24 

15.4 

26.35 

42.60 

15.6 

26.33 

31.0D 

16.4 

61.65 

57.38 

16.4 

57.36 

32.37 

16.4 

42.57 

26.45 

16.4 

26.29 

42.87 

16.4 

26.26 

31.27 

17.4 

60.81 

57.52 

17.4 

57.18 

32.73 

17.4 

42.49 

26.65 

17.4 

26.21 

43.24 

17.4 

26.20 

31.51 

18.4 

60.03 

57.66 

18.4 

56.96 

33.06 

18.4 

42.43 

26.87 

18.4 

26.13 

43.61 

18.4 

26.16 

31.7S 

19.4 

59.28 

57.84 

19.4 

56.74 

33.39 

19.4 

42.37 

27.09 

19.4 

26.05 

43.95 

19.4 

26.09 

32.01 

20.4 

58.53 

58.02 

20.4 

56.52 

33.69 

20.4 

42.30 

27.32 

20.4 

25.96 

44.28 

20.4 

26.06 

32.28 

21.3 

57.73 

58.21 

21.4 

56.28 

33.97 

21.4 

42.24 

27.57 

21.4 

25.86 

44.61 

21.4 

26.00 

32.56 

22.3 

56.90 

58.40 

22.4 

56.05 

34.24 

22.4 

42.16 

27.83 

22.4 

25.75 

44.90 

22.4 

25.95 

32.86 

23.3 

56.00 

58.60 

23.4 

55.82 

34.47 

23.4 

42.06 

28.09 

23.4 

25.66 

45.18 

23.4 

26.87 

33.17 

24.3 

55.04 

58.81 

24.4 

55.59 

34.71 

24.4 

41.97 

28.36 

24.4 

25.56 

45.45 

24.4 

25.80 

33.48 

25.3 

54.01 

59.00 

25.4 

55.39 

34.95 

25.4 

41.86 

28.63 

25.4 

25.47 

45.72 

26.4 

25.71 

33.78 

26.3 

52.93 

59.17 

26.4 

55.18 

35.19 

26.4 

41.75 

28.87 

26.4 

25.37 

45.99 

26.4 

25.62 

34.08 

27.3 

51.82 

59.31 

27.4 

54.98 

35.46 

27.4 

41.62 

29.11 

27.4 

25.29 

46.26 

27.4 

25.61 

34.37 

28.3 

50.71 

59.44 

28.4 

54.79 

35.72 

28.4 

41.50 

29.32 

28.4 

25.20 

46.54 

28.4 

25.40 

34.66 

29.3 

49.61 

59.54 

29.4 

54.59 

35.99 

29.4 

41.38 

29.61 

29.4 

25.12 

46.83 

29.4 

25.27 

34.91 

30.3 

48.54 

59.63 

30.4 

54.37 

36.27 

30.4 

41.25 

29.69 

30.4 

25.03 

47.15 

30.4 

25.16 

35.15 

31.3 

47.51 

59.71 

31.4 

54.15 

36.54 

31.4 

41.14 

29.86 

31.4 

24.94 

47.46 

31.4 

25.05 

35.38 

51.27      +51.26 

12.31     -12.27 

6.92       +6.85 

6.11       -6.03 

8.18       +8.12 

8»»    16»  48M25 

^     8«  49-.775 

9*^  25«  30«.601 

^  36«  20-.688 

lOh  21«  12-.394 

+88** 

52'    4 

9".08  1 

-85^ 

20'    1 

2".12  1 

+81^ 

41'    2 

6".82  1 

-80^ 

34'    2 

3".04  1 

+82* 

58'    3 

5".87 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i/Ootuitis. 
Mag.  6.3 

Bzadlef  1678. 
Mag.  6.3 

I  Octentis. 
Mag.  5.4 

88  H.  Gamelof .  ut{. 
Mag.  5.3 

K  Octentis. 
Mag.  5.6 

Wish. 
Mem 
Tfene. 

Right 

Asoeo- 

ftkm. 

Dedi- 
nation. 

vrash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

A.<icen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o       / 

h  m 

e      / 

h  m 

•    / 

h  m 

©    / 

h  m 

o         / 

Mar. 

11    0 

-84  9 

00 

Mar. 

1215 

+88  8 

00 

Mar. 

12  46 

-8440 

Mar. 

12  48 

+8351 

mp 

Mar. 

13  27 

-8521 

0.5 

8 

6.95 

18.52 

0.6 

8 

4.92 

57.34 

0.6 

8" 

27.48 

42.55 

0.6 

8 

41.06 

9.29 

0.6 

8 

39.71 

58.18 

1.5 

6.98 

18.90 

1.6 

5.15 

57.65 

1.6 

27.63 

42.86 

1.6 

41.15 

9.57 

1.6 

39.93 

58.46 

2.5 

7.01 

19.30 

2.6 

5.33 

57.95 

2.6 

27.78 

43.21 

2.6 

41.24 

9.85 

2.6 

40.15 

58.77 

3.5 

7.03 

19.71 

3.6 

5.51 

58.24 

3.6 

27.94 

43.57 

3.6 

41.32 

10.12 

3.6 

40.38 

59.09 

4.5 

7.04 

20.13 

4.6 

5.70 

58.53 

4.6 

28.09 

43.94 

4.6   41.42 

10.38 

4.6 

40.60 

59.41 

5.5 

7.05 

20.55 

5.6 

5.89 

58.81 

5.6 

28.23 

44.32 

5.6  ;  41.51 

1 

10.63 

5.6 

40.82 

59.76 

6.5 

7.04 

20.99 

6.6 

6.12 

59.05 

6.6 

28.37 

44.72 

6.6 

41.61 

10.87 

6.6 

41.02 

60.12 

7.5 

7.01 

21.41 

7.6 

6.38 

59.31 

7.6 

28.47 

45.14 

7.6 

41.71 

11.10 

7.6 

41.20 

60.49 

8.5 

6.98 

21.82 

8.5 

6.66 

59.58 

8.6 

28.57 

45.53 

8.6 

41.83 

11.36 

8.6 

41.37 

60.86 

9.5 

6.94 

22.21 

9.5 

6.93 

59.87 

9.6 

28.65 

45.91 

9.6 

41.94 

11.62 

9.6 

41.51 

61.23 

10.5 

6.89 

22.59 

10.5 

7.18 

60.18 

10.6 

28.73 

46.28 

10.6 

42.04 

11.89 

10.6 

41.65 

61.57 

11.5 

6.85 

22.95 

11.5 

7.39 

60.50 

11.6 

28.80 

46.64 

11.6 

42.14 

12.20 

11.6 

41.79 

61.91 

12.5 

6.81 

23.31 

12.5 

7.55 

60.85 

12.6 

28.88 

46.97 

12.6 

42.23 

12.53 

12.6 

41.93 

62.28 

13.5 

6.80 

23.67 

13.5 

7.65 

61.21 

13.6 

28.97 

47.31 

13.6 

42.28 

12.87 

13.6 

42.09 

62.53 

14.5 

6.79 

24.04 

14.5 

7.70 

61.54 

14.6 

29.09 

47.67 

14.6 

42.33 

13.20 

14.6 

42.26 

62.84 

15.5 

6.77 

24.44 

15.5 

7.71 

61.86 

15.6 

29.21 

48.02 

15.6 

42.37 

13.52 

15.6 

42.45 

63.17 

16.5 

6.76 

24.85 

16.5 

7.71 

62.15 

16.5 

29.33 

48.40 

16.6 

42.40 

13.81 

16.6 

42.64 

63.51 

17.5 

6.74 

25.26 

17.5 

7.71 

62.44 

17.5    29.43 

48.81 

17.5 

42.44 

14.10 

17.6 

42.83 

63.89 

18.5 

6.70 

25.68 

18.5 

7.75 

62.72 

18.5 

29.54 

49.22 

18.5 

42.48 

14.36 

18.6 

43.00 

64.27 

19.5 

6.65 

26.09 

19.5 

7.83 

62.99 

19.5 

29.63 

49.64 

19.5 

42.54 

14.63 

19.6 

43.15 

64.66 

20.5 

6.57 

26.49 

20.5 

7.92 

63.26 

20.5 

29.68 

50.06 

20.5 

42.59 

14.90 

20.6 

43.28 

65.04 

21.5 

6.50 

26.88 

21.5 

8.02 

63.57 

21.5 

29.74 

60.44 

21.5 

42.66 

15.19 

21.6 

43.38 

65.43 

22.5 

6.42 

27.25 

22.5 

8.12 

63.89 

22.5 

29.77 

50.83 

22.5 

42.73 

15.50 

22.6 

43.48 

65.80 

23.5 

6.33 

27.60 

23.5 

8.18 

64.22 

23.5 

29.80 

51.21 

23.5 

42.78 

15.81 

23.6 

43.57 

66.16 

24.5 

6.25 

27.94 

24.5 

8.23 

64.58 

24.5 

29.83 

51.57 

24.5 

42.82 

16.15 

24.6 

43.66 

66.52 

25.4 

6.17 

28.27 

25.5 

8.23 

64.93 

25.5 

29.86 

51.91 

25.5 

42.86 

16.50 

25.6 

43.75 

66.85 

26.4 

6.11 

28.60 

26.5 

8.19 

65.29 

26.5 

29.90 

52.25 

26.5 

42.87 

16.86 

26.6 

43.84 

67.18 

27.4 

6.05 

28.93 

27.5 

8.10 

65.64 

27.5 

29.95 

52.60 

27.5 

42.88 

17.21 

27.5 

43.95 

67.51 

28.4 

5.98 

29.26 

28.5 

7.98 

65.98 

28.5 

30.00 

52.96 

28.5 

42.88 

17.55 

28.5 

44.05 

67.84 

29.4 

5.92 

29.62 

29.5 

7.84 

66.32 

29.5 

30.05 

53.32 

29.5 

42.87 

17.89 

29.5 

44.18 

68.18 

30.4 

5.87 

29.99 

30.5 

7.67 

66.65 

30.5 

30.11 

53.69 

30.5 

42.84 

18.22 

30.5 

44.30 

68.53 

31.4 

5.79 

30.37 

31.5 

7.50 

66.94 

31.5 

30.17 

54.07 

31.5 

42.83 

18.54 

31.5 

44.42 

68.90 

9.a 

2        -9.77 

30.1 

>8     +30.97 

10.79     -10.74 

9.34       +9.29 

12.38     -12.34 

10»»    69«  54».916| 

12i> 

14«  28-.804 

12'^  46«  13M31 

12J»  48™  30-.8G2 

13»»  27«  23V749 

-g4° 

9' 

9".97  1 

+88** 

9'    1 

6".14  1 

-84** 

40'    4 

1".95 

+83** 

51'    3 

0".88  1 

-85** 

22' 

0".86 
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CmCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Ootajitls. 

Mag.  4.1 

Qroombiidge  2288. 
Mag.  7.2 

Mag.  5.7 

f  TTnue  Mlnozii. 
Mag.  4.4 

«9  O.  Apodii. 

Mag.  6.9 

Waah. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
natkn. 

h  m 

o       / 

h  m 

o       / 

h  m 

e     1 

h  m 

c       / 

h  m 

O         1 

Mar. 

1413 

-8317 

Mar. 

15    3 

+8732 
If 

Mar. 

15  24 

-8411 

Mar. 

16  54 

+8210 

mm 

Mar. 

17  16 

-8046 

00 

0.7 

s 
48.01 

32.03 

0.7 

s 
23.35 

31.32 

0.7 

9 

20.52 

32.36 

0.8 

s 
15.20 

rr 

4.16 

0.8 

s 
10.40 

55.44 

1.7 

48.18 

32.26 

1.7 

23.79 

31.48 

1.7 

20.77 

32.49 

1.8 

15.36 

4.16 

1.8 

10.57 

55.38 

2.6 

48.37 

32.50 

2.7 

24.21 

31.65 

2.7 

21.01 

32.62 

2.8 

15.52 

4.17 

2.8 

10.73 

55.32 

3.6 

48.56 

32.75 

3.7 

24.62 

31.80 

3.7 

21.28 

32.76 

3.8 

15.67 

4.20 

3.8 

10.91 

55.28 

4.6 

48.75 

33.01 

4.7 

25.02 

31.95 

4.7 

21.54 

32.94 

4.8 

15.82 

4.21 

4.8 

11.09 

55.24 

5.6 

48.94 

33.30 

5.7 

25.41 

32.09 

5.7 

21.81 

33.11 

5.8 

15.97 

4.21 

5.8 

11.28 

55.24 

6.6 

49.12 

33.62 

6.7 

25.83 

32.21 

6.7 

22.08 

33.33 

6.7 

16.12 

4.20 

6.8 

11.47 

55.26 

7.6 

49.30 

33.95 

7.7 

26.25 

32.33 

7.7 

22.32 

33.55 

7.7 

16.27 

4.17 

7.8 

11.66 

55.29 

8.6 

49.45 

34.27 

8.7 

26.70 

32.46 

8.7 

22.56 

33.78 

8.7 

16.44 

4.15 

8.8 

11.84 

55.34 

9.6 

49.59 

34.59 

9.7 

27.15 

32.59 

9.7 

22.78 

34.02 

9.7 

16.60 

4.12 

9.8 

12.01 

65.40 

10.6 

49.73 

34.90 

10.7 

27.62 

32.73 

10.7 

22.98 

34.25 

10.7 

16.77 

4.12 

10.8 

12.18 

55.46 

11.6 

49.86 

35.20 

11.7 

28.08 

32.91 

11.7 

23.18 

34.44 

11.7 

16.94 

4.14 

11.7 

12.32 

65.50 

12.6 

49.99 

35.46 

12.7 

28.52 

33.13 

12.7 

23.38 

34.64 

12.7 

17.11 

4.18 

12.7 

12.46 

65.52 

13.6 

50.13 

35.73 

13.7 

28.94 

33.36 

13.7 

23.59 

34.82 

13.7 

17.28 

4.26 

13.7 

12.61 

65.52 

14.6 

50.29 

36.00 

14.6 

29.32 

33.59 

14.7 

23.81 

35.00 

14.7 

17.44 

4.36 

14.7 

12.78 

65.52 

15.6 

50.46 

36.28 

15.6 

29.66 

33.81 

15.7 

24.06 

35.17 

15.7 

17.59 

4.46 

16.7 

12.95 

66.52 

16.6 

50.62 

36.58 

16.6 

29.97 

34.04 

16.7 

24.30 

35.39 

16.7 

17.73 

4.56 

16.7 

13.14 

66.52 

17.6 

50.79 

36.89 

17.6 

30.29 

34.25 

17.7 

24.55 

35.59 

17.7 

17.88 

4.66 

17.7 

13.82 

65.56 

18.6 

50.96 

37.22 

18.6 

30.60 

34.45 

18.7 

24.80 

35.84 

18.7 

18.02 

4.75 

18.7 

13.51 

65.61 

19.6 

51.11 

37.58 

19.6 

30.93 

34.64 

19.7 

25.04 

36.10 

19.7 

18.16 

4.83 

19.7 

13.70 

66.68 

20.6 

51.25 

37.94 

20.6 

31.28 

34.82 

20.6 

25.26 

36.37 

20.7 

18.30 

4.88 

20.7 

13.88 

55.77 

21.6 

51.37 

38.30 

21.6 

31.65 

35.01 

21.6 

25.45 

36.65 

21.7 

18.47 

4.94 

21.7 

14.05 

66.88 

22.6 

51.48 

38.64 

22.6 

32.04 

35.22 

22.6 

25.64 

36.93 

22.7 

18.63 

5.01 

22.7 

14.22 

66.99 

23.6 

51.57 

38.96 

23.6 

32.43 

35.44 

23.6 

25.81 

37.18 

23.7 

18.79 

5.09 

23.7 

14.36 

66.10 

24.6 

51.67 

39.28 

24.6 

32.81 

35.68 

24.6 

26.00 

37.42 

24.7 

18.95 

5.19 

24.7 

14.50 

66.19 

25.6 

51.77 

39.57 

25.6 

33.18 

35.94 

25.6 

26.17 

37.67 

25.7 

19.11 

5.31 

25.7 

14.65 

66.28 

26.6 

51.88 

39.88 

26.6 

33.51 

36.22 

26.6 

26.35 

37.89 

26.7 

19.26 

5.45 

26.7 

14.79 

66.36 

27.6 

51.99 

40.18 

27.6 

33.84 

36.50 

27.6 

26.52 

38.12 

27.7 

19.41 

5.61 

27.7 

14.93 

66.41 

28.6 

52.09 

40.48 

28.6 

34.13 

36.79 

28.6 

26.70 

38.35 

28.7 

19.57 

5.78 

28.7 

15.07 

56.48 

29.6 

52.22 

40.78 

29.6 

34.40 

37.08 

29.6 

26.90 

38.58 

29.7 

19.71 

5.96 

29.7 

15.24 

56.54 

30.6 

52.35 

41.10 

30.6 

34.64 

37.37 

30.6 

27.10 

38.81 

30.7 

19.85 

6.14 

30.7 

15.40 

56.62 

31.6 

52.48 

41.42 

31.6 

34.86 

37.65 

31.6 

27.31 

39.07 

31.7 

19.98 

6.33 

31.7 

15.57     56.70 

8.56        -8.50 

23.32     +23.30 

9.88       -9.83 

7.34       + 

7.27 

6.24       -6.16 

14»»    13»  37».066 

15h     3m  21*. 809 

W  24™     9-.966 

\^  54«  1 

9*. 238 

YP"  16«     6- .064 

-83* 

17'    3 

7".78  1 

+87* 

32'    6 

6".60  1 

-84* 

11'    4 

2".92  1 

+82* 

10'    2 

7".09 

-80* 

47'    1 

0".43 
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CmCUMPOLAR  STARS. 


FOR  THE  tIPPER  TRANSIT  AT  WASHINGTON. 


^  TJrsK  Mlnoxls. 

X  OotantiB. 

A.  Vnm  Minoxla. 

(T  Ootantia. 

76  Draconia. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mean 
Time. 

Right 

Aacen- 

sion. 

DecU- 
natJon. 

Wash. 
Mean 
Time. 

Right 

Ascen- 

nton. 

DecU- 
nation. 

Waah. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DMrll- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

• 

h  m 

o       / 

h  m 

O        / 

h  m 

o         / 

Mar. 

17  58 

+8636 

Mar. 

18    6 

-87  39 

Mar. 

19    0 

+89  0 

Mar. 

19  29 

-8912 

Mar. 

20  48 

+8213 

0.8 

s 
23.96 

32.72 

0.8 

8 

54.00 

34.19 

0.9 

s 
5.71 

54.68 

0.9 

s 
1.73 

63.66 

0.9 

s 

25.71 

40.73 

1.8 

24.32 

32.64 

1.8 

54.59 

34.05 

1.8 

6.82 

54.52 

1.9 

3.10 

63.40 

1.9 

25.80 

40.44 

2.8 

24.67 

32.58 

2.8 

55.18 

33.90 

2.8 

7.89 

54.35 

2.9 

4.55 

63.14 

2.9 

25.90 

40.20 

3.8 

25.01 

32.52 

3.8 

55.82 

33.75 

3.8 

8.93 

54.21 

3.9 

6.07 

62.88 

3.9 

25.99 

39.96 

4.8 

25.33 

32.44 

4.8 

56.49 

33.62 

4.8 

9.92 

54.08 

4.9 

7.70 

62.62 

4.9 

26.07 

39.72 

5.8 

25.65 

32.36 

5.8 

57.18 

33.52 

5.8 

10.86 

53.94 

5.9 

9.43 

62.38 

5.9 

26.16 

39.47 

6.8 

25.97 

32.28 

6.8 

57.88 

33.43 

6.8 

11.78 

53.78 

6.9 

11.23 

62.15 

6.9 

26.23 

39.21 

7.8 

26.28 

32.18 

7.8 

58.58 

33.38 

7.8 

12.71 

53.61 

7.9 

13.05 

61.96 

7.9 

26.29 

38.95 

8.8 

26.61 

32.07 

8.8 

59.25 

33.34 

8.8 

13.67 

53.44 

8.8 

14.85 

61.77 

8.9 

26.39 

38.69 

9.8 

26.97 

31.95 

9.8 

59.91 

33.31 

9.8 

14.71 

53.26 

9.8 

16.60 

61.60 

9.9 

26.48 

38.40 

10.8 

27.34 

31.85 

10.8 

60.51 

33.28 

10.8 

15.84 

53.08 

10.8 

18.26 

61.43 

10.9 

26.57 

38.11 

11.8 

27.71 

31.77 

11.8 

61.11 

33.24 

11.8 

17.03 

52.92 

11.8 

19.82 

61.26 

11.9 

26.66 

37.84 

12.8 

28.11 

31.72 

12.8 

61.68 

33.19 

12.8 

18.30 

52.78 

12.8 

21.33 

61.07 

12.9 

26.79 

37.57 

13.8 

28.50 

31.71 

13.8 

62.27 

33.12 

13.8 

19.58 

52.68 

13.8 

22.82 

60.88 

13.9 

26.91 

37.33 

14.8  j  28.89 

31.72 

14.8 

62.87 

33.03 

14.8 

20.84 

52.59 

14.8 

24.36 

60.67 

14.9 

27.04 

37.12 

15.8 

29.25 

31.75 

15.8 

63.51 

32.93 

15.8 

22.05 

52.53 

15.8 

25.97 

60.44 

15.9 

27.17 

36.92 

16.8 

29.59 

31.78 

16.8 

64.18 

32.83 

16.8 

23.19 

52.47 

16.8 

27.70 

60.22 

16.9 

27.29 

36.74 

17.8 

29.92 

31.79 

17.8 

64.88 

32.77 

17.8 

24.27 

52.41 

17.8 

29.53 

60.02 

17.9 

27.41 

36.56 

18.8 

30.25 

31.79 

18.8 

65.59 

32.73 

18.8 

25.31 

52.36 

18.8 

31.43 

59.83 

18.9 

27.52 

36.37 

19.8 

30.57 

31.78 

19.8 

66.29 

32.71 

19.8 

26.37 

52.27 

19.8 

33.38 

59.66 

19.9 

27.63 

36.18 

20.8  i  30.90 

31.76 

20.8 

67.00 

32.72 

20.8 

27.44 

52.18 

20.8 

35.31 

59.52 

20.9 

27.74 

35.97 

21.8 

31.26 

31.74 

21.8 

67.66 

32.73 

21.8 

28.56 

52.08 

21.8 

37.19 

59.38 

21.9 

27.84 

35.75 

22.7   31.63 

31.72 

22.8 

68.28 

32.77 

22.8 

29.75 

51.98 

22.8 

39.00 

59.27 

22.9 

27.97 

35.52 

23.7    32.01 

1 

31.71 

23.8 

68.90 

32.80 

23.8 

31.00 

51.88 

23.8 

40.73 

59.17 

23.9 

28.09 

35.29 

24.7 

32.40 

31.71 

24.7 

69.49 

32.81 

24.8 

32.30 

51.80 

24.8 

42.39 

59.06 

24.9 

28.21 

35.07 

25.7 

32.79 

31.75 

25.7 

70.06 

32.81 

25.8 

33.65 

51.73 

25.8 

44.02 

58.94 

25.9 

28.36 

34.87 

26.7 

33.19 

31.79 

26.7 

70.63 

32.82 

26.8 

35.01 

51.68 

26.8 

45.61 

58.83 

26.9 

28.50 

34.67 

27.7 

33.57 

31.86 

27.7 

71.21 

32.82 

27.8 

36.37 

51.66 

27.8 

47.22 

58.70 

27.9 

28.65 

34.49 

28.7 

33.96 

31.95 

28.7 

71.80 

32.80 

28.8 

37.72 

51.65 

28.8 

48.85 

58.56 

28.9 

28.81 

<54.«j4 

29.7 

«54.«j4 

32.06 

29.7 

72.41 

32.78 

29.8 

39.03 

51.66 

29.8 

50.53 

58.43 

29.8 

28.96 

34.19 

30.7 

34.68 

32.16 

30.7 

73.04 

32.77 

30.8 

40.29 

51.68 

30.8 

52.29 

58.29 

30.8 

29.11 

34.07 

31.7 

35.01 

32.26 

31.7 

73.70 

32.76 

31.8 

41.49 

51.70 

31.8 

54.13 

58.14 

31.8 

29.25 

33.96 

16.91      +16.88 

24.48     -24.46 

58.15     +58.14 

73.16     -73.15 

7.39       -f 

7.33 

17»»    58=»  41-.809 

Igh     Qm  47..620 

IQh     im  27«.463 

19*^   29"^  16».746 

20*^  48»  5 

J6-.323 

+86° 

36'    1 

>1'M2 

-87** 

39'    I 

>1".38 

+89° 

1' 

7".53 

-89° 

13'    S 

Jl".02 

+82° 

13'    ^ 

13".34 
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APPABENT  PLACES  OF  STABS,  1918. 

GERCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V  Ootentls. 

§  OetantlB. 

89  H.  Cephei. 

Y^  Ootentts. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  6.1 

Wtsh. 
Mtan 
Time. 

msbt 
Aseen- 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rig^t 
Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

e     / 

h  m 

o      / 

h  m 

o       / 

h  m 

•    / 

h  m 

•    / 

Har. 

2138 

-83  6 

MM 

Mar. 

2216 

-8622 

Mar. 

22  37 

-8148 

mg 

Mar. 

23  27 

+8651 

Mar. 

23  47 

-8228 

0.9 

8 

23.86 

WW 

38.64 

0.9 

s 
7.56 

58.69 

1.0 

s 
39.83 

WW 

35.22 

1.0 

8 

20.94 

WW 

32.95 

1.1 

s 
12.84 

24.87 

1.9 

23.92 

38.28 

1.9 

7.60 

58.29 

1.9 

39.83 

34.85 

2.0 

20.91 

32.62 

2.0 

12.79 

24.51 

2.9 

23.98 

37.90 

2.9 

7.65 

57.89 

2.9 

39.84 

34.45 

3.0 

20.88 

32.31 

3.0 

12.73 

24.13 

8.9 

24.06 

37.52 

3.9 

7.72 

57.49 

3.9 

39.87 

34.04 

4.0 

20.87 

32.02 

4.0 

12.69 

23.74 

4.9 

24.15 

37.14 

4.9 

7.81 

57.08 

4.9 

39.90 

33.62 

5.0 

20.84 

31.73 

5.0 

12.65 

23.33 

5.9 

24.25 

36.75 

5.9 

7.93 

56.67 

5.9 

39.93 

33.20 

6.0 

20.80 

31.44 

6.0 

12.63 

22.91 

6.9 

24.37 

36.37 

6.9 

8.07 

56.27 

6.9 

39.98 

32.80 

7.0 

20.75 

31.17 

7.0 

12.62 

22.49 

7.9 

24.50 

36.01 

7.9 

8.23 

55.88 

7.9 

40.04 

32.40 

8.0 

20.69 

30.87 

8.0 

12.62 

22.08 

8.9 

24.63 

35.66 

8.9 

8.41 

55.49 

8.9 

40.10 

32.01 

9.0 

20.61 

30.56 

9.0 

12.62 

21.68 

9.9 

24.74 

35.33 

9.9 

8.57 

55.15 

9.9 

40.16 

31.64 

10.0 

20.54 

30.24 

10.0 

12.63 

21.30 

10.9 

24.85 

35.02 

10.9 

8.73 

54.81 

10.9 

40.21 

31.28 

11.0 

20.48 

29.89 

11.0 

12.64 

20.92 

11.9 

24.96 

34.71 

11.9 

8.86 

54.47 

11.9 

40.26 

30.93 

12.0 

20.46 

29.53 

12.0 

12.63 

20.57 

12.9 

25.06 

34.40 

12.9 

8.98 

54.12 

12.9 

40.31 

30.59 

13.0 

20.48 

29.17 

13.0 

12.61 

20.23 

13.9 

25.15 

34.05 

13.9 

9.08 

53.75 

13.9 

40.35 

30.24 

14.0 

20.51 

28.83 

14.0 

12.58 

19.87 

14.9 

25.23 

33.70 

14.9 

9.17 

53.38 

14.9 

40.38 

29.87 

14.9 

20.59 

28.51 

15.0 

12.55 

19.49 

15.9 

25.32 

33.35 

15.9 

9.29 

53.00 

15.9 

40.41 

29.46 

15.9 

20.68 

28.21 

16.0 

12.63 

19.10 

16.9 

25.43 

32.98 

16.9 

9.42 

52.61 

16.9 

40.43 

29.06 

16.9 

20.77 

27.92 

17.0 

12.52 

18.69 

17.9 

25.56 

32.61 

17.9 

9.58 

52.21 

17.9 

40.49 

28.66 

17.9 

20.85 

27.64 

18.0 

12.52 

18.27 

18.9 

25.69 

32.24 

18.9 

9.77 

51.82 

18.9 

40.57 

28.25 

18.9 

20.91 

27.37 

19.0 

12.53 

17.84 

19.9 

25.84 

31.89 

19.9 

9.98 

51.43 

19.9 

40.65 

27.86 

19.9 

20.95 

27.09 

19.9 

12.56 

17.42 

20.9 

26.00 

31.56 

20.9 

10.20 

51.07 

20.9 

40.74 

27.48 

20.9 

20.99 

26.82 

20.9 

12.59 

17.01 

21.9 

26.15 

31.27 

21.9 

10.43 

50.73 

21.9 

40.82 

27.12 

21.9 

21.01 

26.51 

21.9 

12.63 

16.62 

22.9 

26.29 

30.98 

22.9 

10.64 

50.41 

22.9 

40.91 

26.78 

22.9 

21.04 

26.17 

22.9 

12.67 

16.23 

23.9 

26.43 

30.69 

23.9 

10.84 

50.08 

23.9 

40.99 

26.45 

23.9 

21.10 

25.83 

23.9 

12.70 

15.86 

24.9 

26.55 

30.42 

24.9 

11.04 

49.75 

24.9 

41.06 

26.13 

24.9 

21.18 

25.49 

24.9 

12.73 

15.51 

25.9 

26.68 

30.16 

25.9 

11.23 

49.44 

25.9 

41.13 

25.81 

25.9 

21.28 

25.15 

25.9 

12.75 

15.17 

26.9 

26.80 

29.88 

26.9 

11.40 

49.13 

26.9 

41.19 

25.49 

26.9 

21.40 

24.82 

26.9 

12.76 

14.83 

27.9 

26.92 

29.59 

27.9 

11.56 

48.81 

27.9 

41.25 

25.16 

27.9 

21.54 

24.49 

27.9 

12.77 

14.47 

28.9 

27.04 

29.29 

28.9 

11.73 

48.49 

28.9 

41.31 

24.83 

28.9 

21.71 

24.18 

28.9 

12.78 

14.11 

29.9 

27.16 

28.99 

29.9 

11.91 

48.15 

29.9 

41.38 

24.47 

29.9 

21.88 

23.88 

29.9 

12.80 

13.73 

30.9 

27.29 

28.68 

30.9 

12.10 

47.80 

30.9 

41.46 

24.10 

30.9 

22.07 

23.60 

30.9 

12.82 

13.34 

81.9 

27.43 

28.35 

31.9 

12.31 

47.44 

31.9 

41.54 

23.74 

31.9 

22.25 

23.34 

31.9 

12.85 

12.94 

8.32        -8.26 

15.f 

J4     -15.81 

7.02       -6.95 

18.24     +18.22 

7.63       -7.67 

2ih    38IB   29-.050 

22>» 

16«  20-.949 

22>»  37«  45V323 

23^   27«  43V851 

23^  47"  20-.032 

-83*» 

5'    t 

>0".66 

-86*» 

23' 

9".03 

-81° 

48'    4 

t3".57  1 

+86° 

51'    1 

8".76  1 

-82° 

28'    2 

8".42 
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4S  H.  Cepbel. 
Mag.4i» 

or  nn«  MinotU. 

(Polarii,) 
Mag.  2.1 

4  a.  Ootantts. 
Mag.  5.6 

Groombzidce  750. 
Mag.  6.7 

Oroombzidce  M4. 
Mag.  6.4 

Wash. 
MMn 

TtaBA. 

Ajoso- 

DecU- 
nation. 

Wtsh. 
Mtan 
Time. 

Right 

Asosii- 

8ion. 

Decdi- 
nation. 

Wash. 
Mean 
Time. 

Right 
skm. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 

Asoen- 

skm. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

o      / 

Apr. 

h  m 

o       / 

h  m 

e       f 

Apr. 

0  57 

+8549 
ff 

Apr. 

129 

+8852 

Apr. 

141 

-8510 
ff 

410 

+8520 
ff 

Apr. 

635 

+85  9 

0f 

0.0 

8 

4.19 

16.37 

0.0 

56.87 

16.32 

0.0 

41.91 

58.23 

0.2 

20.72 

38.91 

0.2 

s 
37.95 

60.81 

1.0 

4.22 

16.08 

1.0 

56.83 

16.02 

1.0 

41.79 

57.86 

1.1 

20.56 

38.70 

1.2 

37.75 

60.68 

2.0 

4.26 

15.79 

2.0 

56.79 

15.73 

2.0 

41.69 

57.47 

2.1 

20.41 

38.50 

2.2 

37.55 

50.67 

3.0 

4.29 

15.52 

3.0 

56.71 

15.44 

3.0 

41.61 

57.06 

3.1 

20.26 

38.31 

3.2 

37.35 

60.46 

4.0 

4.30 

15.25 

4.0 

56.58 

15.16 

4.0 

41.55 

56.65 

4.1 

20.10 

38.13 

4.2 

37.15 

60.37 

5.0 

4.30 

14.97 

5.0 

56.41 

14.88 

5.0 

41.49 

56.23 

5.1 

19.93 

37.96 

5.2 

36.94 

60.29 

6.0 

4.29 

14.67 

6.0 

56.22 

14.59 

6.0 

41.44 

55.84 

6.1 

19.76 

37.78 

6.2 

36.72 

60.21 

6.9 

4.28 

14.36 

7.0 

56.06 

14.28 

7.0 

41.40 

55.47 

7.1 

19.55 

37.57 

7.2 

36.49 

50.09 

7.9 

4.28 

14.03 

8.0 

55.92 

13.96 

8.0 

41.37 

55.10 

8.1 

19.35 

37.34 

8.2 

36.26 

49.97 

8.9 

4.32 

13.69 

9.0 

55.87 

13.63 

9.0 

41.32 

54.76 

9.1 

19.16 

37.09 

9.2 

36.01 

49.83 

9.9 

4.38 

13.36 

10.0 

55.91 

13.27 

10.0 

41.25 

54.41 

10.1 

18.98 

36.81 

10.2 

35.77 

49.64 

10.9 

4.47 

13.02 

11.0 

56.04 

12.92 

11.0 

41.17 

54.08 

11.1 

18.83 

36.52 

11.2 

36.55 

49.44 

11.9 

4.57 

12.71 

12.0 

56.27 

12.58 

12.0 

41.08 

63.74 

12.1 

18.71 

36.22 

12.2 

35.35 

49.24 

12.9 

4.69 

12.42 

13.0 

56.54 

12.26 

13.0 

41.01 

63.37 

13.1 

18.61 

35.94 

13.2 

35.18 

49.04 

13.9 

4.80 

12.14 

14.0 

56.81 

11.98 

14.0 

40.95 

52.96 

14.1 

18.51 

35.67 

14.2 

35.02 

48.84 

14.9 

4.91 

11.88 

14.9 

57.03 

11.70 

15.0 

40.89 

62.56 

16.1 

18.41 

35.43 

15.2 

34.86 

48.65 

15.9 

5.01 

11.62 

15.9 

57.22 

11.41 

16.0 

40.84 

52.14 

16.1 

18.31 

35.20 

16.2 

34.70 

48.48 

16.9 

5.09 

11.37 

16.9 

57.37 

11.14 

17.0 

40.84 

61.72 

17.1 

18.19 

34.98 

17.2 

34.53 

48.33 

17.9 

5.16 

11.11 

17.9 

57.46 

10.86 

17.9 

40.84 

51.30 

18.1 

18.07 

34.76 

18.2 

34.36 

48.18 

18.9 

5.23 

10.81 

18.9 

57.54 

10.56 

18.9 

40.85 

50.91 

19.1 

17.93 

34.52 

19.2 

34.17 

48.02 

19.9 

5.31 

10.50 

19.9 

57.64 

10.25 

19.9 

40.86 

50.65 

20.1 

17.79 

34.26 

20.2 

33.97 

47.85 

20.9 

5.39 

10.18 

20.9 

57.78 

9.93 

20.9 

40.86 

50.20 

21.1 

17.64 

33.98 

21.2 

33.75 

47.66 

21.9 

5.48 

9.88 

21.9 

57.98 

9.60 

21.9 

40.87 

49.86 

22.1 

17.50 

33.69 

22.1 

33.54 

47.45 

22.9 

5.58 

9.56 

22.9 

58.23 

9.26 

22.9 

40.87 

49.51 

23.1 

17.37 

33.39 

23.1 

33.34 

47.23 

23.9 

5.72 

9.23 

23.9 

58.54 

8.93 

23.9 

40.87 

49.17 

24.1 

17.26 

33.08 

24.1 

33.14 

46.98 

2i.9 

5.86 

8.92 

24.9 

58.93 

8.60 

24.9 

40.85 

48.84 

25.1 

17.16 

32.75 

25.1 

32.96 

46.73 

25.9 

6.04 

8.62 

25.9 

59.38 

8.28 

25.9 

40.83 

48.49 

26.1 

17.07 

32.43 

26.1 

32.79 

46.46 

26.9 

6.21 

8.35 

26.9 

59.87 

7.98 

26.9 

40.82 

48.13 

27.1 

17.01 

32.12 

27.1 

32.64 

46.19 

27.9 

6.39 

8.10 

27.9 

60.38 

7.69 

27.9 

40.81 

47.70 

28.1 

16.97 

31.82 

28.1 

32.50 

45.94 

28.9 

6.58 

7.86 

28.9 

60.89 

7.42 

28.9 

40.81 

47.37 

29.1 

16.93 

31.53 

29.1 

32.38 

45.69 

29.9 

6.76 

7.62 

29.9 

61.37 

7.16 

29.9 

40.82 

46.97 

30.1 

16.89 

31.25 

30.1 

32.27 

45.45 

30.9 

6.92 

7.39 

30.9 

61.83 

6.91 

30.9 

40.85 

46.57 

31.1 

16.86 

30.98 

31.1 

32.16 

45.23 

13.72       +13.68 

50.70     +50.69 

11.90     -11.86 

12.32     +12.28 

11.86     +11.82 

0»»    57-   10».969 

1**  30«  42«.307 

Ih  4im  58i.587 

4h  lom  20-.187 

5>»  35"  31-.554 

+85** 

49' 

4".72 

+88*» 

52' 

2".06 

-85*» 

11' 

3".34 

+85*» 

20'    1 

9".62 

+85'> 

9'   a 

t2".39 
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81  O.  MeiuMB. 

CMenuB. 

61  H.  Cephei. 

86  H.  Camelop. 

7  G.  Octeatit 

Mag.  6.2 

Mag.  5.6 

Mag.  5.8 

Mag.  5.1 

Mag.  6.4 

Wash. 

RiRllt 

Dm*!!. 

Wash. 

Rig^t 

nArll. 

Wash. 

RiSht 

Decli- 
nation. 

Wash. 

Right 

Decli- 
nation. 

Wash. 

Right 

TWk 

Mean 
Time. 

Ascen- 
sion. 

/JvKXr 

nation. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

Mean 
Time. 

Ascen- 
sion. 

Mean 

Time. 

Ascen- 
sion. 

IJT 

h  m 

o        / 

h  m 

e      / 

h  m 

o       / 

h  m 

o      / 

h  m 

( 

Apr. 

5  45 

-8449 

Apr. 

6  46 

-8044 

Apr. 

7    2 

+8711 

Apr. 

7  13 

+8234 

Apr. 

7  15 

-8( 

0.2 

52.77 

63.75 

0.3 

50.80 

4.41 

0.3 

51.98 

4.52 

0.3 

63.69 

37.51 

0.3 

s 
51.37 

36 

1.2 

52.47 

63.70 

1.3 

50.64 

4.46 

1.3 

51.58 

4.51 

1.3 

63.55 

37.51 

1.3 

50.90 

36 

2.2 

52.18 

63.62 

2.3 

50.49 

4.51 

2.3 

51.20 

4.49 

2.3 

63.42 

37.52 

2.3 

50.40 

36 

3.2 

51.89 

63.54 

3.2 

50.32 

4.52 

3.3 

50.84 

4.48 

3.3 

63.28 

37.53 

3.3 

49.90 

36 

4.2 

51.60 

63.42 

4.2 

50.16 

4.52 

4.3 

50.48 

4.48 

4.3 

63.15 

37.56 

4.3 

49.40 

36 

5.2 

51.32 

63.30 

5.2 

49.99 

4.48 

5.3 

50.08 

4.51 

5.3 

63.02 

37.59 

5.3 

48.89 

36 

6.2 

51.05 

63.16 

6.2 

49.84 

4.44 

6.3 

49.68 

4.54 

6.3 

62.87 

37.62 

6.3 

48.42 

36 

7.2 

50.81 

63.03 

7.2 

49.69 

4.40 

7.2 

49.26 

4.55 

7.3 

62.70 

37.66 

7.3 

47.96 

36 

8.2 

50.56 

62.90 

8.2 

49.55 

4.36 

8.2 

48.80 

4.55 

8.3 

62.53 

37.68 

8.3 

47.53 

36 

9.2 

50.30 

62.80 

9.2 

49.41 

4.35 

9.2 

48.33 

4.51 

9.3 

62.35 

37.66 

9.3 

47.10 

36 

10.2 

50.06 

62.71 

10.2 

49.27 

4.34 

10.2 

47.85 

4.44 

10.2 

62.17 

37.63 

10.3 

46.68 

36 

11.2 

49.80 

62.63 

11.2 

49.12 

4.36 

11.2 

47.39 

4.35 

11.2 

62.00 

37.56 

11.2 

46.24 

36 

12.2 

49.54 

62.55 

12.2 

48.98 

4.38 

12.2 

46.98 

4.26 

12.2 

61.84 

37.48 

12.2 

45.79 

36 

13.2 

49.26 

62.46 

13.2 

48.83 

4.39 

13.2 

46.58 

4.15 

13.2 

61.70 

37.39 

13.2 

45.33 

36 

14.2 

48.98 

62.34 

14.2 

48.66 

4.39 

14.2 

46.21 

4.04 

14.2 

61.56 

37.30 

14.2 

44.84 

36 

15.2 

48.71 

62.20 

15.2 

48.50 

4.36 

15.2 

45.87 

3.95 

15.2 

61.43 

37.21 

15.2 

44.34 

36 

16.2 

48.44 

62.03 

16.2 

48.34 

4.31 

16.2 

45.52 

3.87 

16.2 

61.31 

37.15 

16.2 

43.84 

36 

17.2 

48.17 

61.86 

17.2 

48.19 

4.23 

17.2 

45.16 

3.82 

17.2 

61.18 

37.09 

17.2 

43.35 

36 

18.2 

47.93 

61.67 

18.2 

48.05 

4.13 

18.2 

44.79 

3.76 

18.2 

61.04 

37.04 

18.2 

42.87 

36 

19.2 

47.69 

61.49 

19.2 

47.89 

4.03 

19.2 

44.39 

3.71 

19.2 

60.90 

37.01 

19.2 

42.41 

36 

20.2 

47.46 

61.30 

20.2 

47.74 

3.93 

20.2 

43.97 

3.64 

20.2 

60.74 

36.99 

20.2 

41.96 

36 

21.2 

47.23 

61.12 

21.2 

47.61 

3.82 

21.2 

43.54 

3.56 

21.2 

60.57 

36.94 

21.2 

41.53 

36 

22.2 

47.01 

60.96 

22.2 

47.48 

3.72 

22.2 

43.10 

3.47 

22.2 

60.40 

36.86 

22.2 

41.12 

36 

23.2 

46.80 

60.80 

23.2 

47.34 

3.64 

23.2 

42.65 

3.34 

23.2 

60.22 

36.77 

23.2 

40.71 

36 

24.2 

46.58 

60.64 

24.2 

47.21 

3.56 

24.2 

42.22 

3.21 

24.2 

60.05 

36.65 

24.2 

40.30 

36 

25.1 

46.36 

60.47 

25.2 

47.08 

3.49 

25.2 

41.80 

3.05 

25.2 

59.89 

36.53 

25.2 

39.90 

36 

26.1 

46.13 

60.32 

26.2 

46.94 

3.43 

26.2 

41.38 

2.88 

26.2 

59.74 

36.39 

26.2 

39.49 

36 

27.1 

45.90 

60.17 

27.2 

46.81 

3.36 

27.2 

41.01 

2.71 

27.2 

69.60- 

36.25 

27.2 

39.05 

36 

28.1 

45.67 

60.01 

28.2 

46.66 

3.28 

28.2 

40.67 

2.54 

28.2 

59.46 

36.09 

28.2 

38.60 

36 

29.1 

45.42 

59.83 

29.2 

46.53 

3.19 

29.2 

40.33 

2.36 

29.2 

59.35 

35.93 

29.2 

38.14 

36 

30.1 

45.18 

59.61 

30.2 

46.38 

3.07 

30.2 

40.02 

2.20 

30.2 

59.23 

35.79 

30.2 

37.66 

36 

31.1 

44.96 

59.38 

31.2   46.24 

2.93 

31.2 

39.72 

2.05 

31.2 

59.11 

35.65 

31.2    37.19 

36 

11.11      -11.06 

6.21       - 

6.13 

20.36     +2 

0.33 

7.74       +7.68 

18.55     -18.6; 

5^   46"     3-.075 

(?"  46»  5 

3-.600 

-h     2»  3 

3V206 

7b   13»  55M06 

7^   16-     O-.C 

-84° 

49'    4 

5  ".59  1 

-80° 

43'    4 

2".15 

+87° 

10'    4 

9".32 

+82° 

34'    2 

3".73  1 

-86° 

54'    1 

3". 
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dRCUMPOLAR  STARS. 


FOR  THK 

UPPER  TRANSIT  AT 

WASHINGTON. 

Qxoombildce  1119* 

COetantts. 

1  H.  Draoonls. 

C  duaueleontia. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

WMfa. 

Mfliii 

Time. 

Asoen- 
gion. 

Dedl- 
nation. 

Wash. 
If  eon 
Time. 

Right 

Asoen- 

aion. 

Dedi- 

DAiiOIl. 

Wash. 
Ifean 
Time. 

Rig^t 

Afloen- 

Rion. 

Dedl- 
natkm. 

Wash. 
Ifean 
Time. 

Rt^t 

Aaoen- 

8k>n. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Riflht 
Ascen- 
sion. 

Dedi- 
naiion. 

h  m 

o       / 

h  m 

•      / 

h  m 

•    / 

h  m 

o       / 

h  m 

o        / 

Apr. 

817 

+8852 

Apr. 

9    8 

-8520 

Apr. 

925 

+8141 

01 

Apr. 

9  36 

-8034 

Apr. 

10  21 

+8258 

0,3 

s 
47.51 

69.71 

0.4 

54.15 

36.54 

0.4 

41.14 

29.86 

0.4 

24.94 

47.46 

0.4 

s 
26.05 

36.38 

1.3 

46.52 

59.79 

1.4 

53.92 

36.82 

1.4 

41.03 

30.02 

1.4 

24.85 

47.77 

1.4 

24.95 

35.59 

2.3 

45.60 

59.87 

2.4 

53.68 

37.09 

2.4 

40.93 

30.18 

2.4 

24.75 

48.06 

2.4 

24.84 

35.79 

3.3 

44.71 

59.96 

3.3 

53.41 

37.33 

3.4 

40.84 

30.35 

3.4 

24.65 

48.35 

3.4 

24.76 

36.01 

4.3 

43.83 

60.05 

4.3 

53.14 

37.68 

4.4 

40.74 

30.62 

4.4 

24.63 

48.62 

4.4 

24.68 

36.24 

5.3 

42.93 

60.16 

5.3 

52.86 

37.79 

5.4 

40.65 

30.71 

5.4 

24.40 

48.86 

5.4 

24.69 

36.49 

6.3 

41.97 

60.27 

6.3 

52.59 

37.98 

6.4 

40.56 

30.90 

6.4 

24.27 

49.09 

6.4 

24.50 

36.73 

7.3 

40.93 

60.39 

7.3 

52.32 

38.16 

7.4 

40.43 

31.10 

7.4 

24.16 

49.30 

7.4 

24.39 

36.99 

8.3  1  39.86 

60.50 

8.3 

52.08 

38.35 

8.3 

40.31 

31.30 

8.4 

24.05 

49.50 

8.4 

24.26 

37.24 

9.3  i  38.69 

60.58 

9.3 

51.84 

38.53 

9.3 

40.16 

31.48 

9.4 

23.94 

49.72 

9.4 

24.13 

37.48 

10,3 

37.49 

60.68 

10.3 

51.61 

38.74 

10.3 

40.02 

31.62 

10.3 

23.84 

49.95 

10.4 

23.99 

37.70 

11.3 

36.31 

60.67 

11.3 

51.39 

38.96 

11.3 

39.88 

31.75 

11.3 

23.75 

60.19 

11.4 

23.84 

37.90 

12,3 

35.17 

60.66 

12.3 

51.15 

39.19 

12.3 

39.73 

31.85 

12.3 

23.64 

60.46 

12.4 

23.69 

38.08 

13.3 

34.09 

60.65 

13.3 

50.92 

39.43 

13.3 

39.60 

81.95 

13.3 

23.54 

60.73 

13.4 

23.66 

38.24 

14.3 

33.09 

60.64 

14.3 

50.65 

39.67 

14.3 

39.50 

32.03 

14.3 

23.44 

51.00 

14.4 

23.41 

38.38 

15.3 

32.14 

60.64 

15.3 

50.38 

39.90 

15.3 

39.38 

32.12 

15.3 

23.31 

51.26 

15.4 

23.30 

38.54 

16.3 

31.21 

60.64 

16.3 

50.09 

40.09 

16.3 

39.27 

32.22 

16.3 

23.18 

61.48 

16.4 

23.19 

38.71 

17.3 

30.28 

60.65 

17.3 

49.80 

40.24 

17.3 

39.16 

32.33 

17.3 

23.06 

61.67 

17.4 

23.06 

38.88 

18.3 

29.31 

60.69 

18.3 

49.51 

40.39 

18.3 

39.04 

32.45 

18.3 

22.93 

61.86 

18.4 

22.94 

39.05 

19.3 

28.29 

60.74 

19.3 

49.23 

40.64 

19.3 

38.91 

32.59 

19.3 

22.80 

62.03 

19.4 

22.82 

39.24 

20.3   27.20 

60.80 

20.3 

48.94 

40.67 

20.3 

38.79 

32.73 

20.3 

22.67 

52.18 

20.4 

22.69 

39.43 

21.3   26.08 

60.84 

21.3 

48.67 

40.77 

21.3 

38.65 

32.86 

21.3 

22.54 

52.32 

21.4 

22.66 

39.63 

22.3  ;  24.91 

60.85 

22.3 

48.43 

40.88 

22.3 

38.51 

32.98 

22.3 

22.42 

62.47 

22.3 

22.38 

39.83 

23.3 

23.70 

60.82 

23.3 

48.18 

41.01 

23.3 

38.35 

33.08 

23.3 

22.32 

62.62 

23.3 

22.22 

40.02 

24.3 

22.50 

60.79 

24.3 

47.93 

41.14 

24.3 

38.20 

33.17 

24.3 

22.20 

52.79 

24.3 

22.05 

40.19 

25.3 

21.32 

60.75 

25.3 

47.69 

41.27 

25.3 

38.04 

33.23 

25.3 

22.09 

62.95 

26.3 

21.87 

40.33 

26.2 

20.15 

60.69 

26.3 

47.43 

41.41 

26.3 

37.89 

33.27 

26.3 

21.98 

63.12 

26.3 

21.70 

40.44 

27.2 

19.05 

60.61 

27.3 

47.17 

41.67 

27.3 

37.74 

33.31 

27.3 

21.86 

63.29 

27.3 

21.54 

40.66 

28.2 

18.00 

60.53 

28.3 

46.91 

41.72 

28.3 

37.59 

• 

33.32 

28.3 

21.74 

63.47 

28.3 

21.39 

40.64 

29.2 

17.02 

60.45 

29.3 

46.63 

41.87 

29.3 

37.47 

33.33 

29.3 

21.61 

63.65 

29.3 

21.24 

40.73 

30.2 

16.08 

60.36 

30.3 

46.34 

42.01 

30.3 

37.35 

33.34 

30.3 

21.48 

63.82 

30.3 

21.10 

40.81 

31.2 

15.19 

60.28 

31.3 

46.04 

42.11 

31.3 

37.24 

33.37 

31.3 

21.35 

63.96 

31.3 

20.97 

40.89 

51.32       +51.31 

12.32     -12.28 

6.92       +6.85 

6.11       -6.03 

8.18       +8.12 

8^    16"  48«.125 

^     8»  49«.775 

^  25«  30-.501 

9^  36«  20-.688 

10*^  21"  12-.394 

+88* 

52'    4 

19".08 

-85*» 

20'    ] 

L2".12 

+81* 

41'    5 

>5".82 

-80° 

34'    i 

J3".04 

+82* 

58'    i. 

15  ".87 
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APPAKENT  PLACES  OF  STABS,  1918. 


CffiCUMPOLAB  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Tf  Ootantis. 
Mag.  6.3 

Bradley  1678. 
Mag.  6.3 

1  Ootantis. 

Mag.  5.4 

88H.  Camelop.Mg. 

Mag.  5.3 

#rOeta]itis. 
Mag.  5.6 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 

Asceo- 

skm. 

Dedi- 
natioiL 

h  m 

•    / 

h  m 

o       / 

h  m 

o       / 

h  m 

o       / 

h  m 

•    / 

Apr. 

11    0 

-84  9 

Apr. 

1214 

+88  9 

Apr. 

12  46 

-8440 

Apr. 

12  48 

+8351 

Apr. 

13  27 

-8522 

0.4 

6.79 

30.37 

0.5 

67.60 

6.94 

0.5 

30.17 

54.07 

0.5 

42.83 

18.54 

0.5 

s 
44.42 

8.90 

1.4 

5.72 

30.75 

1.5 

67.35 

7.23 

1.5 

30.22 

54.47 

1.5 

42.82 

18.83 

1.5 

44.53 

9.28 

2.4 

5.63 

31.13 

2.5 

67.22 

7.50 

2.5 

30.26 

54.88 

2.6 

42.82 

19.12 

2.5 

44.63 

9.69 

3.4 

5.53 

31.53 

3.5 

67.12 

7.76 

3.5 

30.29 

55.30 

3.5 

42.81 

19.39 

3.5 

44.72 

10.11 

4.4 

5.41 

31.90 

4.5 

67.03 

8.04 

4.5 

30.29 

55.72 

4.5 

42.82 

19.66 

4.6 

44.79 

10.51 

5.4 

5.29 

32.24 

5.5 

66.95 

8.32 

5.5 

30.28 

56.12 

5.5 

42.82 

19.95 

6.5 

44.83 

10.92 

6.4 

5.15 

32.56 

6.5 

66.87 

8.63 

6.5 

30.25 

56.50 

6.5 

42.83 

20.26 

6.5 

44.87 

11.29 

7.4 

5.02 

32.87 

7.5 

66.75 

8.95 

7.5 

30.23 

56.87 

7.5 

42.83 

20.58 

7.5 

44.90 

11.67 

8.4 

4.90 

33.16 

8.5 

66.58 

9.28 

8.5 

30.22 

57.21 

8.5 

42.81 

20.92 

8.5 

44.93 

12.01 

9.4 

4.80 

33.46 

9.5 

66.36 

9.62 

9.5 

30.21 

57.55 

9.5 

42.77 

21.28 

9.5 

44.97 

12.35 

10.4 

4.71 

33.77 

10.5 

66.08 

9.96 

10.5 

30.22 

57.89 

10.5 

42.73 

21.62 

10.5 

45.02 

12.6$ 

11.4 

4.62 

34.10 

11.5 

65.75 

10.26 

11.5 

30.25 

58.25 

11.5 

42.67 

21.96 

11.5 

45.11 

13.03 

12.4 

4.53 

34.43 

12.5 

65.42 

10.54 

12.5 

30.27 

58.61 

12.5 

42.59 

22.27 

12.5 

46.20 

13.39 

13.4 

4.44 

34.79 

13.4 

65.08 

10.81 

13.5 

30.30 

58.99 

13.5 

42.51 

22.56 

13.6 

46.28 

13.77 

14.4 

4.33 

35.16 

14.4 

64.76 

11.07 

14.5 

30.30 

59.39 

14.5 

42.46 

22.84 

14.5 

45.35 

14.18 

16.4 

4.20 

35.50 

15.4 

64.48 

11.31 

15.5 

30.30 

59.80 

15.5 

42.40 

23.11 

15.5 

46.40 

14.59 

10.4 

4.06 

35.84 

16.4 

64.23 

11.56 

16.5 

30.27 

60.21 

16.5 

42.35 

23.37 

16.5 

45.43 

14.99 

17.4 

3.91 

36.16 

17.4 

63.99 

11.82 

17.5 

30.23 

60.60 

17.5 

42.31 

23.64 

17.5 

45.43 

15.39 

18.4 

3.76 

36.45 

18.4 

63.76 

12.09 

18.5 

30.17 

60.98 

18.5 

42.28 

23.93 

18.5 

45.43 

16.77 

19.4 

3.60 

36.74 

19.4 

63.50 

12.38 

19.5 

30.11 

61.34 

19.5 

42.23 

24.24 

19.5 

45.41 

16.15 

20.4 

3.45 

36.98 

20.4 

63.23 

12.66 

20.5 

30.04 

61.68 

20.5 

42.18 

24.55 

20.5 

46.38 

16.49 

21.4 

3.30 

37.23 

21.4 

62.92 

12.96 

21.4 

29.98 

62.00 

21.5 

42.11 

24.86 

21.5 

45.36 

16.83 

22.4 

3.15 

37.48 

22.4 

62.57 

13.25 

22.4 

29.92 

62.32 

22.4 

42.03 

25.17 

22.5 

45.35 

17.16 

23.4 

3.01 

37:73 

23.4 

62.17 

13.55 

23.4 

29.87 

62.64 

23.4 

41.95 

25.50 

23.5 

45.34 

17.49 

24.4 

2.89 

38.00 

24.4 

61.75 

13.83 

24.4 

29.82 

62.96 

24.4 

41.85 

25.83 

24.5 

46.34 

17.81 

25.4 

2.76 

38.26 

25.4 

61.29 

14.10 

25.4 

29.79 

63.28 

25.4 

41.74 

26.15 

25.5 

45.34 

18.14 

20.4 

2.63 

38.52 

26.4 

60.83 

14.36 

26.4 

29.75 

63.61 

26.4 

41.63 

26.43 

26.5 

46.35 

18.48 

27.4 

2.50 

38.80 

27.4 

60.36 

14.60 

27.4 

29.71 

63.97 

27.4 

41.52 

26.71 

27.5 

46.36 

18.83 

28.4 

2.36 

39.09 

28.4 

59.89 

14.83 

28.4 

29.68 

64.32 

28.4 

41.41 

26.97 

28.5 

45.37 

19.19 

29.4 

2.21 

39.38 

29.4 

59.45 

15.03 

29.4 

29.64 

64.68 

29.4 

41.31 

27.21 

29.5 

45.38 

19.57 

30.4 

2.05 

39.66 

30.4 

59.03 

15.22 

30.4 

29.57 

65.05 

30.4 

41.21 

27.44 

30.5 

45.35 

19.96 

31.3 

1.88 

39.93 

31.4 

58.64 

15.41 

31.4 

29.49 

65.42 

31.4 

41.11 

27.67 

31.5 

45.32 

20.36 

9.83        -9.78 

31.03      +31.01 

10.79      -10.75 

9.34       +9.29 

12.39     -12.35 

l€^   59«   54V915 

12h   14«  28-.804 

12»»  46«  13M31 

12»»  48"  30-.862 

ISh  27«  23«.749 

-84° 

9' 

9".97  1 

+88° 

9'    1 

6'M4  1 

-84° 

40'    4 

1".95  1 

+83° 

51'    3 

0".88  1 

-85° 

22' 

0".86 

APPAKENT  PLACES  OF  STARS,  1918, 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


c^  Octantls. 
Mag.  4.1 

Groombildge  8883. 

Mag.  7.2 

p  Ootantia. 
Mag.  5.7 

B  XTrsK  Minoxls. 
Mag.  4.4 

69  O.  Apodls. 
Mag.  5.9 

Wash. 
MMn 
Time. 

Right 
Ascen- 
sion. 

Decdi- 
nfttlon. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Dedi- 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 
natkm. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 

h  m 

o      / 

h  m 

o       / 

h  m 

•    / 

h  m 

o       / 

h  m 

0    / 

Apr. 

1413 

-8317 

Apr. 

15    3 

+87  32 

Apr. 

15  24 

-8411 

Apr. 

16  54 

+8210 

Apr. 

17  16 

-8046 

0.6 

8 

52.48 

41.42 

0.6 

8 

34.86 

37.65 

0.6 

27.31 

39.07 

0.7 

8 

19.98 

6.33 

0.7 

8 

15.57 

WW 

56.70 

1.6  1  52.60 

41.78 

1.6 

35.07 

37.92 

1.6 

27.51 

39.33 

1.7 

20.11 

6.52 

1.7 

15.74 

56.80 

2.6 

52.72 

42.15 

2.6 

35.29 

38.16 

2.6 

27.72 

39.62 

2.7 

20.24 

6.69 

2.7 

15.92 

56.93 

3.6 

52.82 

42.53 

3.6 

35.52 

38.41 

3.6 

27.92 

39.94 

3.7 

20.36 

6.84 

3.7 

16.10 

57.07 

4.6 

52.92 

42.92 

4.6 

35.76 

38.65 

4.6 

28.10 

40.26 

4.7 

20.49 

6.99 

4.7 

16.27 

57.25 

5.6 

53.00 

43.30 

5.6 

36.03 

38.88 

5.6 

28.27 

40.59 

5.7 

20.62 

7.14 

5.7 

16.42 

57.42 

6.6 

53.06 

43.67 

6.6 

36.30 

39.13 

6.6 

28.41 

40.91 

6.7 

20.76 

7.28 

6.7 

16.58 

57.59 

7.5 

53.12 

44.01 

7.6 

36.57 

39.41 

7.6 

28.55 

41.20 

7.7 

20.90 

7.46 

7.7 

16.70 

57.74 

8.5 

53.19 

44.34 

8.6 

36.82 

39.71 

8.6 

28.69 

41.48 

8.7 

21.04 

7.65 

8.7 

16.84 

57.89 

9.5 

53.26 

44.65 

9.6 

37.03 

40.04 

9.6 

28.84 

41.76 

9.7 

21.18 

7.88 

9.7 

16.97 

58.03 

10.5 

53.34 

44.95 

10.6 

37.22 

40.37 

10.6 

28.99 

42.02 

10.7 

21.31 

8.12 

10.7 

17.11 

58.15 

11.5 

53.44 

45.27 

11.6 

37.36 

40.71 

11.6 

29.16 

42.28 

11.6 

21.41 

8.39 

11.7 

17.26 

58.26 

1 
12.5  i  53.53 

45.60 

12.6 

37.47 

41.04 

12.6 

29.33 

42.55 

12.6 

21.52 

8.65 

12.7 

17.43 

58.38 

13.5 

53.64 

45.96 

13.6 

37.56 

41.35 

13.6 

29.51 

42.83 

13.6 

21.63 

8.90 

13.7 

17.58 

58.51 

14.5 

53.74 

46.33 

14.6 

37.64 

41.64 

14.6 

29.69 

43.15 

14.6 

21.73 

9.14 

14.7 

17.76 

58.66 

15.5 

53.82 

46.72 

15.6 

37.74 

41.93 

15.6 

29.87 

43.48 

15.6 

21.84 

9.37 

15.7 

17.92 

58.84 

16.5 

53.90 

47.10 

16.6 

37.86 

42.19 

16.6 

30.02 

43.84 

16.6 

21.94 

9.58 

16.7 

18.09 

59.03 

17.5 

53.95 

47.49 

17.6 

37.99 

42.46 

17.6 

30.16 

44.18 

17.6 

22.04 

9.78 

17.6 

18.23 

59.25 

18.5 

53.99 

47.87 

18.6 

38.15 

42.74 

18.6 

30.29 

44.51 

18.6 

22.15 

9.96 

18.6 

18.37 

69.47 

19.5 

54.02 

48.24 

19.6 

38.31 

43.04 

19.6 

30.39 

44.85 

19.6 

22.26 

10.19 

19.6 

18.50 

59.67 

20.5 

54.05 

48.57 

20.5 

38.46 

43.36 

20.6 

30.49 

45.17 

20.6 

22.38 

10.42 

20.6 

18.62 

59.87 

21.5 

54.07 

48.91 

21.5 

38.61 

43.68 

21.6 

30.58 

45.49 

21.6 

22.50 

10.67 

21.6 

18.74 

60.07 

22.5 

54.10 

49.24 

22.5 

38.71 

44.02 

22.6 

30.69 

45.78 

22.6 

22.60 

10.96 

22.6 

18.84 

60.25 

23.5 

54.14 

49.56 

23.5 

38.80 

44.36 

23.6 

30.79 

46.07 

23.6 

22.70 

11.25 

23.6 

18.96 

60.42 

24.5 

54.18 

49.87 

24.5 

38.86 

44.72 

24.6 

30.90 

46.34 

24.6 

22.81 

11.56 

24.6 

19.08 

60.59 

25.5 

54.22 

50.18 

25.5 

38.90 

45.07 

25.5 

31.01 

46.62 

25.6 

22.90 

11.86 

25.6 

19.20 

60.74 

26.5 

54.26 

50.50 

26.5 

38.90 

45.41 

26.5 

31.13 

46.91 

26.6 

22.99 

12.17 

26.6 

19.33 

60.91 

27.5 

54.31 

50.86 

27.5 

38.88 

45.74 

27.5 

31.26 

47.22 

27.6 

23.06 

12.48 

27.6 

19.47 

61.09 

28.5 

54.36 

51.21 

28.5 

38.85 

46.07 

28.5 

31.38 

47.52 

28.6 

23.14 

12.78 

28.6 

19.61 

61.28 

29.5 

54.41 

51.59 

29.5 

38.82 

46.38 

29.5 

31.51 

47.85 

29.6 

23.20 

13.06 

29.6 

19.75 

61.49 

30.5 

54.46 

51.97 

30.5 

38.80 

46.66 

30.5 

31.63 

48.21 

30.6 

23.26 

13.34 

30.6 

19.90 

61.72 

31.5 

54.48 

52.35 

31.5 

38.79 

46.94 

31.5 

31.73 

48.57 

31.6 

23.34 

13.60 

31.6 

20.03 

61.98 

8.57         -8.51 

23.35     +23.32 

v.ov         ~"y.o4 

7.34       + 

7.27 

6.24       -6.16 

14^    13"'   37- .066 

!&"     3»  21-.809 

15h  24«     9'.966 

16*^  54«  1 

.9*.238 

I7I1    lem      6.^0^ 

-83° 

17'     3 

7".78  1 

+87° 

32'    5 

.6".60  1 

-84° 

11'    4 

12".92 

+82° 

10'    5 

t7".09 

-80° 

47'    1 

.0".43 

72599°— 1918 17 
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APPAEBNT  PLACES  OF  STABS,  1918. 

CIRCUMPOLAK  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<^  XTnMB  lOnoils. 

X  Oetantls. 

A.  XTrue  Minoris. 

C  Oetantls. 

76  Biaoonlt. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mmu 
Time. 

Right 
Ascen- 
sion. 

Dedl- 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 

Asoenr 

sion. 

Dedi* 
nation. 

Wash. 
Mean 
Time. 

Ri^t 

Asoenr 

sion. 

Dedl- 
nation. 

WadL 
Mean 

Time. 

Rfght 
sJon. 

Dtdi- 
nsUoo. 

h  m 

•    1 

h  m 

o       / 

h  m 

o       / 

h  m 

•    t 

h  m 

•    / 

Apr. 

17  68 

+8636 

Apr. 

18    7 

-87  39 

Apr. 

19    0 

+89  0 

Apr. 

19  29 

-8912 

Apr. 

20  48 

+82  IS 

0.7 

35.01 

32.26 

0.7 

13.70 

32.76 

0.8 

41.49 

51.70 

0.8 

54.13 

58.14 

0.8 

29.25 

33.96 

1.7 

35.33 

32.36 

1.7 

14.39 

32.79 

1.8 

42.63 

51.71 

1.8 

66.06 

68.00 

1.8 

29.40 

33.85 

2.7 

35.65 

32.46 

2.7 

15.09 

32.82 

2.8 

43.74 

51.72 

2.8 

58.06 

57.90 

2.8 

29.54 

33.74 

8.7 

35.97 

32.54 

3.7 

15.78 

32.89 

3.8 

44.81 

51.73 

3.8 

60.07 

57.81 

3.8 

29.68 

33.61 

4.7 

36.29 

32.60 

4.7 

16.45 

32.98 

4.8 

45.91 

51.73 

4.8 

62.09 

67.76 

4.8 

29.80 

33.49 

6.7 

36.62 

32.65 

5.7 

17.11 

33.07 

5.8 

47.06 

51.72 

5.8 

64.06 

67.70 

6.8 

29.93 

33.35 

6.7 

36.97 

32.72 

6.7 

17.72 

33.18 

6.8 

48.27 

51.71 

6.8 

66.93 

57.65 

6.8 

30.07 

33.20 

7.7 

37.33 

32.81 

7.7 

18.30 

33.27 

7.7 

49.55 

51.70 

7.8 

67.71 

67.62 

7.8 

30.23 

33.06 

8.7 

37.69 

32.94 

8.7 

18.86 

33.35 

8.7 

50.88 

51.72 

8.8 

69.40 

57.57 

8.8 

30.38 

32.92 

9.7 

38.05 

33.07 

9.7 

19.41 

33.42 

9.7 

52.23 

51.76 

9.8 

71.06 

57.49 

9.8 

30.55 

32.82 

10.7 

38.41 

33.25 

10.7 

19.98 

33.47 

10.7 

53.56 

51.86 

10.8 

72.72 

67.42 

10.8 

30.72 

32.75 

11.7 

38.74 

33.43 

11.7 

20.58 

33.51 

11.7 

54.84 

51.93 

11.8 

74.44 

67.34 

11.8 

30.89 

32.70 

12.7 

39.04 

33.63 

12.7 

21.21 

33.55 

12.7 

56.05 

52.03 

12.8 

76.26 

67.25 

12.8 

31.06 

32.67 

13.7 

39.33 

33.82 

13.7 

21.85 

33.60 

13.7 

57.18 

52.15 

13.8 

78.17 

57.16 

13.8 

31.23 

32.65 

14.7 

39.61 

33.99 

14.7 

22.51 

33.69 

14.7 

58.24 

52.25 

14.7 

80.16 

67.09 

14.8 

31.38 

32.62 

15.7 

39.88 

34.14 

15.7 

23.18 

33.79 

15.7 

59.27 

52.34 

15.7 

82.20 

67.04 

16.8 

31.52 

32.69 

16.7 

40.16 

34.29 

16.7 

23.85 

33.91 

16.7 

60.30 

52.43 

16.7 

84.22 

67.02 

16.8 

31.67 

32.54 

17.7 

40.45 

34.43 

17.7 

24.48 

34.06 

17.7 

61.38 

52.49 

17.7 

86.20 

67.02 

17.8 

31.81 

32.49 

18.7 

40.76 

34.57 

18.7 

25.07 

34.21 

18.7 

62.60 

52.56 

18.7 

88.10 

67.03 

18.8 

31.96 

32.42 

19.7 

41.07 

34.72 

19.7 

25.63 

34.36 

19.7 

63.69 

52.61 

19.7 

89.91 

67.06 

19.8 

32.11 

32.96 

20.7 

41.39 

34.89 

20.7 

26.16 

34.50 

20.7 

64.90 

52.69 

20.7 

91.65 

67.08 

20.8 

32.28 

32.29 

21.7 

41.71 

35.07 

21.7 

26.68 

34.64 

21.7 

66.16 

52.79 

21.7 

93.33 

67.09 

21.8 

32.45 

32.23 

22.7 

42.04 

35.27 

22.7 

27.18 

34.77 

22.7 

67.42 

52.90 

22.7 

94.94 

67.11 

22.8 

32.62 

32.19 

23.7 

42.36 

35.49 

23.7 

27.69 

34.89 

23.7 

68.69 

53.03 

23.7 

96.66 

67.12 

23.8 

32.79 

32.18 

24.7 

42.66 

3572 

24.7 

28.19 

35.00 

24.7 

69.93 

53.17 

24.7 

98.18 

67.12 

24.8 

32.96 

32.18 

25.7 

42.95 

35.96 

25.7 

28.73 

35.11 

25.7 

71.13 

63.35 

26.7 

99.83 

57.10 

26.8 

33.14 

32.21 

26.7 

43.22 

36.23 

26.7 

29.27 

35.21 

26.7 

72.27 

53.64 

26.7 

101.64 

67.09 

26.8 

33.32 

32.24 

27.7 

43.46 

36.47 

27.7 

29.83 

35.33 

27.7 

73.35 

63.73 

27.7 

103.33 

57.08 

27.8 

33.49 

32.29 

28.6 

43.70 

36.72 

28.7 

30.41 

35.47 

28.7 

74.35 

53.91 

28.7 

106.17 

57.08 

28.8 

33.64 

32.34 

29.6 

43.93 

36.96 

29.7 

31.01 

35.62 

29.7 

75.30 

64.09 

29.7 

107.08 

67.11 

29.8 

33.79 

32.40 

30.6 

44.14 

37.20 

30.6 

31.61 

35.79 

30.7 

76.20 

64.26 

30.7 

109.04 

67.15 

30.8 

33.95 

32.46 

31.6 

44.36 

37.41 

31.6 

32.19 

35.97 

31.7 

77.11 

64.40 

31.7 

110.98 

67.20 

31.8 

34.10 

32.50 

16.91      +16.88 

24.49     -24.47 

58.14     +58.14 

73.07      -73.06 

7.39       +7.32 

17^    58»  41-.809 

Igh     6»  47V620 

19»»     1«  27V463 

\^  29«  16-. 746 

20»»  48«  36V323 

+86^ 

36'     6 

►1".12 

-87° 

39'    5 

1".38 

+89° 

1' 

7".63 

-89° 

13'    2 

1".02  1 

+82° 

13'    4 

3".34 
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CmCUMPOLAR  STASS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


XOctantU. 

t;  Octtntis. 

89  H.  Cephei. 

Y^  Ootantls. 

Mag.  6.4 

Mag.  6.7 

Mag.  4.8 

Mag.  5.6 

Mag.  5.1 

Wtth. 
ItaD 
TtaaB. 

Ajoso- 

Dedi- 
xiatlon. 

Mefm 

Time. 

Right 
AneD- 

sioii. 

Dedi- 

DfttiOIi. 

Time. 

Right 

Ant»> 

Hkm. 

Dedi- 
ofttlon. 

Wtsh. 
Kean 

Time. 

Right 

AfOSD- 

slon. 

DecU- 

DAtiOD. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DecU- 

h  m 

e      / 

h  m 

e      t 

h  m 

e      / 

h  m 

0       / 

h  m 

0     / 

Apr. 

2138 

-83  5 

ft 

Apr. 

2216 

-86  22 

Apr. 

22  37 

-8148 

Apr. 

23  27 

+8651 
II 

Apr. 

23  47 

-8228 

0.9 

s 
27.43 

28.35 

0.9 

s 
12.31 

47.44 

0.9 

41.54 

23.74 

0.9 

22.25 

23.34 

0.9 

12.85 

12.94 

1.9 

27.60 

28.02 

1.9 

12.54 

47.10 

1.9 

41.63 

23.38 

1.9 

22.42 

23.08 

1.9 

12.89 

12.53 

2.9 

27.77 

27.72 

2.9 

12.81 

46.76 

2.9 

41.73 

23.01 

2.9 

22.58 

22.83 

2.9 

12.93 

12.11 

3.9 

27.95 

27.43 

3.9 

13.08 

46.42 

3.9 

41.84 

22.65 

3.9 

22.72 

22.57 

3.9 

12.99 

11.70 

4.9 

28.14 

27.16 

4.9 

13.36 

46.10 

4.9 

41.97 

22.31 

4.9 

22.86 

22.30 

4.9 

13.06 

11.31 

5.9 

28.31 

26.91 

5.9 

13.66 

45.81 

5.9 

42.09 

21.98 

5.9 

22.99 

22.02 

5.9 

13.14 

10.93 

tf.9 

28.48 

26.67 

6.9 

13.94 

45.53 

6.9 

42.20 

21.67 

6.9 

23.13 

21.74 

6.9 

13.22 

10.56 

7.9 

28.64 

26.44 

7.9 

14.20 

45.26 

7.9 

42.30 

21.38 

7.9 

23.29 

21.45 

7.9 

13.28 

10.21 

8.9 

28.79 

26.20 

8.9 

14.45 

45.00 

8.9 

42.40 

21.09 

8.9 

23.48 

21.15 

8.9 

13.34 

9.88 

9.9 

28.93 

25.96 

9.9 

14.68 

44.72 

9.9 

42.48 

20.80 

9.9 

23.71 

20.85 

9.9 

13.40 

9.55 

10.8 

29.07 

25.70 

10.9 

14.89 

44.42 

10.9 

42.57 

20.49 

10.9 

23.97 

20.57 

10.9 

13.43 

9.19 

11.8 

29.22 

25.44 

11.9 

15.11 

44.10 

11.9 

42.66 

20.17 

11.9 

24.24 

20.32 

11.9 

13.47 

8.82 

12.8 

29.89 

25.16 

12.9 

15.35 

43.77 

12.9 

42.76 

19.83 

12.9 

24.53 

20.08 

12.9 

13.52 

8.45 

13.8 

29.56 

24.88 

13.9 

15.61 

43.45 

13.9 

42.87 

19.48 

13.9 

24.80 

19.87 

13.9 

13.58 

8.06 

14.8 

29.74 

24.60 

14.9 

15.90 

43.13 

14.9 

42.99 

19.13 

14.9 

25.06 

19.66 

14.9 

13.65 

7.66 

15.8 

29.92 

24.33 

15.9 

16.21 

42.83 

15.9 

43.12 

18.79 

15.9 

25.30 

19.46 

15.9 

13.73 

7.27 

16.8 

30.11 

24.08 

16.9 

16.53 

42.55 

16.9 

43.26 

18.48 

16.9 

25.52 

19.24 

16.9 

13.83 

6.86 

17.8 

30.32 

23.87 

17.9 

16.86 

42.28 

17.9 

43.39 

18.19 

17.9 

25.73 

19.03 

17.9 

13.93 

6.51 

18.8 

30.52 

23.68 

18.9 

17.19 

42.04 

18.9 

43.52 

17.91 

18.9 

25.94 

18.81 

18.9 

14.03 

6.17 

19.8 

30.71 

23.50 

19.9 

17.50 

41.80 

19.9 

43.66 

17.64 

19.9 

26.17 

18.55 

19.9 

14.13 

5.83 

20.8 

30.89 

23.32 

20.8 

17.80 

41.58 

20.9 

43.78 

17.39 

20.9 

26.41 

18.29 

20.9 

14.23 

5.51 

21.8 

31.06 

23.15 

21.8 

18.09 

41.36 

21.9 

43.90 

17.15 

21.9 

26.68 

18.03 

21.9 

14.32 

5.21 

22.8 

31.22 

22.98 

22.8 

18.37 

41.13 

22.9 

44.02 

16.91 

22.9 

26.97 

17.78 

22.9 

14.40 

4.91 

23.8 

31.37 

22.81 

23.8 

18.64 

40.90 

23.9 

44.12 

16.65 

23.9 

27.28 

17.54 

23.9 

14.48 

4.61 

24.8 

31.52 

22.62 

24.8 

18.90 

40.67 

24.9 

44.23 

16.40 

24.9 

27.60 

17.31 

24.9 

14.55 

4.29 

25.8 

31.69 

22.42 

25.8 

19.17 

40.44 

25.8 

44.34 

16.14 

25.9 

27.94 

17.11 

25.9 

14.63 

3.97 

26.8 

31.87 

22.22 

26.8 

19.44 

40.20 

26.8 

44.46 

15.87 

26.9 

28.29 

16.91 

26.9 

14.71 

3.65 

27.8 

32.05 

22.01 

27.8 

19.74 

39.95 

27.8 

44.58 

15.58 

27.9 

28.64 

16.73 

27.9 

14.80 

3.32 

28.8 

32.24 

21.80 

28.8 

20.05 

39.70 

28.8 

44.71 

15.30 

28.9 

28.98 

16.58 

28.9 

14.89 

2.97 

29.8  '  32.44 

21.60 

29.8 

20.38 

39.45 

29.8 

44.86 

15.01 

29.9 

29.29 

16.43 

29.9 

15.00 

2.61 

ao.8  ■  32.65 

21.41 

30.8 

20.74 

39.21 

30.8 

45.01 

14.74 

30.9 

29.59 

16.29 

30.9 

15.12 

2.26 

31.8    32.87 

21.25 

31.8 

21.11 

39.00 

31.8 

45.17 

14.49 

31.9 

29.88 

16.15 

31.9 

15.25 

1.92 

8.31         -8.25 

15.83     -15.80 

7.02       -6.94 

18.23     +18.20 

7.63       - 

7.56 

21*    SSi^  29».050 

22*»   16«  20V949 

22h  37"  45V323I    23»»  27»  43V851 

23h  47m  2 

I0-.032 

-83*» 

6'     5 

0".66 

-86*> 

23' 

9".03 

-81° 

48'    A 

t3".57 

1+86° 

51'    ] 

[8".76 

-82° 

28'    2 

t8".42 
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APPARENT  PLACES  OF  STABS,  1918. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


48  H.  Cephei. 
Mag.  4.5 

a  XTrsse  Minozis. 
(Polarii.) 
Mag.  2.1 

4  a.  Ootentis. 
Mag.  6.6 

Ozoombzidce  750. 
Mag.  6.7 

Oroombildge  944. 
Mag.  6.4 

Wash. 
Mean 

Right 
Asoeii- 

8ion. 

DedJ- 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

DecU- 
nation. 

Waah. 
Mean 
Time. 

Right 

ABoen- 

sion. 

Decli- 
nation. 

Waah. 
Mean 
Time. 

Right 
skm. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Right 
Asoen- 

Decll. 

Time. 

^■■i^^WWW 

h  m 

o      / 

h  m 

•    / 

h  m 

•    / 

h  m 

o       / 

h  m 

•      / 

May 

0  57 

+8549 

May 

130 

+8851 

May 

141 

-8510 

May 

410 

+85  2C 

May 

5  36 

+85  9 
It 

0.9 

6.92 

7.39 

0.9 

1.83 

66.91 

0.9 

40.85 

46.57 

1.1 

s 
16.86 

30.98 

1.1 

32.16 

45.23 

1.9 

7.06 

7.17 

1.9 

2.24 

66.66 

1.9 

40.90 

46.16 

2.1 

16.81 

30.71 

2.1 

32.04 

45.02 

2.9 

7.20 

6.94 

2.9 

2.61 

66.41 

2.9 

40.97 

45.76 

3.1 

16.75 

30.45 

3.1 

31.92 

44.81 

S.9 

7.34 

6.70 

3.9 

2.97 

66.14 

3.9 

41.04 

45.38 

4.1 

16.68 

30.19 

4.1 

31.78 

44.59 

4.9 

7.49 

6.43 

4.9 

3.36 

65.86 

4.9 

41.11 

45.04 

5.1 

16.61 

29.91 

5.1 

31.63 

44.37 

5.9 

7.65 

6.17 

5.9 

3.80 

65.57 

5.9 

41.18 

44.71 

6.1 

16.54 

29.60 

6.1 

31.48 

44.11 

6.9 

7.83 

5.90 

6.9 

4.33 

65.27 

6.9 

41.23 

44.39 

7.0 

16.48 

29.28 

7.1 

31.33 

43.83 

7.9 

8.05 

5.65 

7.9 

4.95 

64.97 

7.9 

41.27 

44.07 

8.0 

16.44 

28.95 

8.1 

31.19 

43.53 

8.9 

8.28 

5.40 

8.9 

5.67 

64.68 

8.9 

41.30 

43.74 

9.0 

16.42 

28.59 

9.1 

31.08 

43.21 

9.9 

8.52 

5.17 

9.9 

6.45 

64.41 

9.9 

41.32 

43.40 

10.0 

16.44 

28.25 

10.1 

30.99 

42.90 

10.9 

8.77 

4.97 

10.9 

7.24 

64.17 

10.9 

41.36 

43.04 

11.0 

16.47 

27.93 

11.1 

30.93 

42.59 

11.9 

9.02 

4.78 

11.9 

8.00 

63.95 

11.9 

41.41 

42.66 

12.0 

16.50 

27.63 

12.1 

30.88 

42.30 

12.9 

9.26 

4.61 

12.9 

8.73 

63.75 

12.9 

41.47 

42.27 

13.0 

16.54 

27.36 

13.1 

30.82 

42.03 

13.9 

9.47 

4.44 

13.9 

9.39 

63.56 

13.9 

41.56 

41.88 

14.0 

16.57 

27.09 

14.1 

30.76 

41.78 

14.9 

9.67 

4.27 

14.9 

10.00 

63.34 

14.9 

41.66 

41.51 

15.0 

16.58 

26.83 

15.1 

30.69 

41.53 

15.9 

9.87 

4.09 

15.9 

10.60 

63.12 

15.9 

41.78 

41.15 

16.0 

16.59 

26.56 

16.1 

30.61 

41.29 

16.9 

10.06 

3.91 

16.9 

11.17 

62.90 

16.9 

41.90 

40.81 

17.0 

16.58 

26.29 

17.1 

30.53 

41.04 

17.9 

10.25 

3.70 

17.9 

11.79 

62.66 

17.9 

42.01 

40.47 

18.0 

16.57 

25.98 

18.1 

30.43 

40.77 

18.9 

10.47 

3.48 

18.9 

12.45 

62.39 

18.9 

42.12 

40.16 

19.0 

16.55 

25.67 

19.1 

30.33 

40.47 

19.9 

10.70 

3.28 

19.9 

13.15 

62.12 

19.9 

42.23 

39.87 

20.0 

16.55 

25.35 

20.1 

30.24 

40.16 

20.9 

10.93 

3.07 

20.9 

13.92 

61.87 

20.9 

42.34 

39.58 

21.0 

16.56 

25.03 

21.1 

30.16 

39.85 

21.9 

11.20 

2.86 

21.9 

14.75 

61.63 

21.9 

42.44 

39.29 

22.0 

16.59 

24.68 

22.1 

30.09 

39.53 

22.9 

11.47 

2.67 

22.9 

15.64 

61.39 

22.9 

42.53 

39.00 

23.0 

16.64 

24.34 

23.1 

30.04 

39.20 

23.9 

11.76 

2.49 

23.9 

16.57 

61.18 

23.9 

42.62 

38.70 

24.0 

16.71 

24.01 

24.1 

29.99 

38.86 

24.9 

12.04 

2.34 

24.9 

17.51 

60.98 

24.9 

42.71 

38.39 

25.0 

16.79 

23.69 

25.1 

29.96 

38.53 

25.9 

12.33 

2.21 

25.9 

18.46 

60.80 

25.9 

42.81 

38.06 

25.9 

16.88 

23.38 

26.1 

29.95 

38.22 

26.9 

12.61 

2.10 

26.9 

19.41 

60.63 

26.9 

42.93 

37.73 

26.9 

16.98 

23.10 

27.1 

29.95 

37.92 

27.9 

12.89 

1.99 

27.9 

20.30 

60.48 

27.9 

43.06 

37.39 

27.9 

17.08 

22.84 

28.0 

29.97 

37.63 

28.9 

13.15 

1.89 

28.9 

21.16 

60.34 

28.9 

43.20 

37.04 

28.9 

17.18 

22.58 

29.0 

29.98 

37.37 

29.9 

13.39 

1.79 

29.9 

21.96 

60.21 

29.9 

43.37 

36.71 

29.9 

17.26 

22.32 

30.0 

29.98 

37.10 

30.9 

13.63 

1.66 

30.9 

22.74 

60.06 

30.9 

43.54 

36.40 

30.9 

17.32 

22.06 

31.0 

29.96 

36.83 

31.8 

13.86 

1.54 

31.9 

23.51 

59.89 

31.9 

43.71 

36.11 

31.9 

17.38 

21.80 

32.0    29.93 

36.56 

13.7 

1      +1 

3.68 

50.60     +50.59 

11.90     -11.86 

12.31      +12.27 

11.86     +11.81 

0»» 

57«   1 

6V959 

,     V  30™  42-.307 

Ih  4im  58..587 

4^  10»  20M87 

5»»  35»  31-.554 

+85° 

49'      - 

4".72 

+88° 

52' 

2".06  1 

-85° 

11' 

3".34  1 

+85° 

20'    1 

9".62  1 

+85° 

9'    3! 

2".39 
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CmCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  O.  Menus. 

CMenuB. 

61  H.  Cephei. 

86  H.  Oamelop. 

7  G.  Oetantts. 

Mag.  6.2 

Mag.  5.6 

Mag.  6.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Time. 

ASCCD-' 

sion. 

Dedi- 
natlon. 

Wash. 
Mean 

Time. 

Rjgfat 

Asoen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

RISfat 
Ascen- 
sion. 

Decli- 
nation. 

o       / 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU. 
nation. 

h  m 

o      / 

h  m 

o       / 

h  m 

h  m 

o        / 

h  m 

O          1 

Hay 

5  45 

-8449 
ft 

May 

6  46 

-8043 

tf 

May 

7    2 

+8710 

May 

7  13 

+8234 

It 

May 

716 

-8654 

1.1 

8 

44.96 

59.38 

1.2 

46.24 

62,93 

1.2 

39.72 

62.05 

1.2 

59.11 

35.65 

1.2 

s 
37.19 

36.80 

2.1 

44.73 

59.14 

2.2 

46.09 

62.76 

2.2 

39.42 

61.91 

2.2 

59.01 

35.53 

2.2 

36.72 

36.18 

3.1 

44.51 

58.88 

3.2 

45.95 

62.59 

3.2 

39.11 

61.77 

3.2 

58.89 

35.43 

3.2 

36.27 

36.06 

4.1 

44.32 

58.62 

4.2 

45.82 

62.41 

4.2 

38.75 

61.65 

4.2 

58.76 

35.31 

4.2 

35.85 

35.94 

5.1 

44.12 

58.38 

5.2 

45.70 

62.23 

5.2 

38.39 

61.51 

5.2 

58.62 

35.18 

5.2 

35.44 

36.81 

6.1 

43.94 

58.16 

6.2 

45.58 

62.06 

6.2 

38.01 

61.34 

6.2 

58.48 

35.05 

6.2 

36.06 

36.70 

7.1 

43.76 

57.97 

7.2 

45.46 

61.92 

7.2 

37.63 

61.14 

7.2 

58.32 

34.87 

7.2 

34.68 

35.60 

8.1 

43.57 

57.77 

8.2 

45.34 

61.80 

8.2 

37.26 

60.92 

8.2 

58.18 

34.68 

8.2 

34.31 

35.63 

9.1 

43.38 

57.58 

9.2 

45.22 

61.70 

9.2 

36.92 

60.68 

9.2 

58.05 

34.45 

9.2 

33.94 

36.48 

10.1 

43.19 

57.38 

10.1 

45.10 

61.58 

10.2 

36.62 

60.43 

10.2 

57.93 

34.22 

10.2 

33.51 

36.40 

11.1 

42.98 

57.17 

11.1 

44.97 

61.46 

11.2 

36.34 

60.18 

11.2 

57.83 

34.00 

11.2 

33.10 

36.32 

12.1 

42.78 

56.93 

12.1 

44.84 

61.30 

12.2 

36.10 

59.94 

12.2 

57.75 

33.78 

12.2 

32.65 

35.23 

13.1 

42.67 

56.66 

13.1 

44.71 

61.12 

13.2 

35.87 

59.72 

13.2 

57.67 

33.58 

13.2 

32.21 

35.10 

14.1 

42.37 

56.38 

14.1 

44.58 

60.93 

14.1 

35.64 

59.52 

14.2 

57.58 

33.39 

14.2 

31.78 

34.96 

15.1 

42.18 

56.10 

16.1 

44.45 

60.71 

15.1 

35.40 

59.32 

15.2 

57.49 

33.21 

15.2 

31.36 

34.78 

16.1 

42.01 

55.81 

16.1 

44.33 

60.48 

16.1 

35.13 

59.13 

16.2 

57.39 

33.05 

16.2 

30.96 

34.60 

17.1 

41.86 

55.52 

17.1 

44.23 

60.26 

17.1 

34.85 

58.94 

17.1 

57.27 

32.87 

17.2 

30.58 

34.43 

18.1 

41.72 

55.23 

18.1 

44.13 

60.03 

18.1 

34.54 

58.73 

18.1 

57.15 

32.69 

18.1 

30.22 

34.26 

19.1 

41.58 

54.97 

19.1 

44.02 

59.80 

19.1 

34.24 

58.51 

19.1 

57.03 

32.49 

19.1 

29.88 

34.07 

20.1 

41.44 

54.71 

20.1 

43.92 

59.59 

20.1 

33.93 

58.27 

20.1 

56.91 

32.27 

20.1 

29.55 

33.89 

21.1 

41.30 

54.47 

21.1 

43.82 

59.38 

21.1 

33.62 

58.01 

21.1 

56.79 

32.04 

21.1 

29.22 

33.74 

22.1 

41.16 

54.22 

22.1 

43.73 

59.19 

22.1 

33.34 

57.74 

22.1 

56.69 

31.77 

22.1 

28.90 

33.69 

23.1 

41.03 

53.97 

23.1 

43.63 

59.00 

23.1 

33.08 

57.45 

23.1 

56.59 

31.52 

23.1 

28.57 

33.46 

24.1 

40.88 

53.73 

24.1 

43.53 

58.82 

24.1 

32.84 

57.16 

24.1 

56.49 

31.26 

24.1 

28.24 

33.32 

25.1 

40.73 

53.47 

25.1 

43.43 

58.63 

25.1 

32.63 

56.87 

25.1 

56.41 

30.98 

25.1 

27.88 

33.17 

26.1 

40.59 

53.20 

26.1 

43.33 

58.42 

26.1 

32.45 

56.58 

26.1 

56.35 

30.70 

26.1 

27.53 

33.02 

27.1 

40.44 

52.92 

27.1 

43.23 

58.20 

27.1 

32.30 

56.29 

27.1 

56.29 

30.43 

27.1 

27.16 

32.86 

28.1 

40.29 

52.62 

28.1 

43.12 

57.98 

28.1 

32.15 

56.02 

28.1 

56.24 

30.18 

28.1 

26.79 

32.67 

29.1 

40.14 

52.30 

29.1 

43.02 

57.71 

29.1 

32.02 

55.79 

29.1 

56.18 

29.96 

29.1 

26.42 

32.46 

30.1 

40.01 

51.97 

30.1 

42.93 

57.42 

30.1 

31.86 

55.55 

30.1 

56.13 

29.74 

30.1 

26.06 

32.21 

31.0 

39.92 

51.63 

31.1 

42.83 

57.12 

31.1 

31.69 

55.31 

31.1 

56.06 

29.52 

31.1 

25.73 

31.96 

32.0 

39.82 

51.28 

32.1 

42.75 

56.84 

32.1 

31.51 

55.07 

32.1 

55.98 

29.30 

32.1 

25.42 

31.71 

11.10      -11.06 

6.21       -6.13 

20.35     +20.32 

7.74       +7.67 

18.55     -18.52 

5«»    46«     3-.076 

6»»  46»  53-.600 

7»»     2«  33-.20G 

7»»   13»  55M06 

n^  16«    0-.004 

-84** 

49'    4 

5".59  1 

-80* 

43'    4 

2".15  1 

4-87* 

10'    4 

9".32 

+82* 

34'    2 

3".73 

-86* 

54'    1 

3".24 
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CmCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Oroombiidce  1119. 

1  H.  Dxaoonli. 

C  CliaauBleoiitU. 

80  H.  Camelo] 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.5.2 

Mag.  5.3 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

De 
nat 

h  m 

e      / 

h  m 

"1 

h  m 

o       / 

h  m 

e      f 

h  m 

May 

816 

+8852 

May 

9    8 

-8520 

May 

9  25 

0 

+8141 

May 

9  36 

0 

-8034 

May 

10  21 

+81 

1.2 

75.19 

60.28 

1.3 

46.04 

42.11 

1.3 

8 

37.24 

33.37 

1.3 

s 
21.35 

53.96 

1.3 

20.97 

4C 

2.2 

74.30 

60.23 

2.3 

45.73 

42.21 

2.3 

37.13 

33.40 

2.3 

21.21 

54.07 

2.3 

20.84 

4C 

3.2 

73.38 

60.18 

3.3 

45.43 

42.27 

3.3 

37.00 

33.44 

3.3 

21.07 

54.18 

3.3 

20.70 

41 

4.2 

72.39 

60.13 

4.3 

45.14 

42.31 

4.3 

36.87 

33.49 

4.3 

20.93 

54.27 

4.3 

20.56 

41 

5.2 

71.35 

60.08 

5.3 

44.85 

42.35 

5.3 

36.73 

33.54 

5.3 

20.79 

54.35 

5.3 

20.40 

41 

6.2 

70.23 

60.01 

6.3 

44.58 

42.40 

6.3 

36.59 

33.58 

6.3 

20.66 

54.43 

6.3 

20.23 

41 

7.2 

69.10 

59.91 

7.3 

44.34 

42.46 

7.3 

36.41 

33.59 

7.3 

20.56 

54.51 

7.3 

20.05 

41 

8.2 

67.95 

59.77 

8.3 

44.09 

42.54 

8.3 

36.27 

33.58 

8.3 

20.44 

54.61 

8.3 

19.87 

41 

9.2 

66.86 

59.61 

9.2 

43.84 

42.62 

9.3 

36.12 

33.55 

9.3 

20.33 

54.71 

9.3 

19.68 

41 

10.2 

65.84 

59.44 

10.2 

43.58 

42.72 

10.3 

35.97 

33.49 

10.3 

20.20 

54.85 

10.3 

19.49 

41 

11.2 

64.95 

59.27 

11.2 

43.31 

42.81 

11.3 

35.84 

33.41 

11.3 

20.08 

54.98 

11.3 

19.34 

4] 

12.2 

64.03 

59.10 

12.2 

43.02 

42.89 

12.3 

35.71 

33.34 

12.3 

19.95 

55.10 

12.3 

19.19 

41 

13.2 

63.21 

58.96 

13.2 

42.73 

42.95 

13.3 

35.60 

33.28 

13.3 

19.81 

55.20 

13.3 

19.05 

4] 

14.2 

62.42 

58.82 

14.2 

42.43 

43.00 

14.2 

35.49 

33.23 

14.3 

19.67 

55.28 

14.3 

18.90 

41 

15.2 

61.60 

58.69 

15.2 

42.13 

43.02 

15.2 

35.38 

33.19 

15.3 

19.54 

55.33 

15.3 

18.77 

41 

16.2 

60.75 

58.57 

16.2 

41.83 

43.01 

16.2 

35.25 

33.17 

16.2 

19.40 

55.37 

16.3 

18.63 

41 

17.2 

59.84 

58.45 

17.2 

41.54 

42.98 

17.2 

35.13 

33.16 

17.2 

19.26 

55.38 

17.3 

18.46 

41 

18.2 

58.89 

58.33 

18.2 

41.26 

42.95 

18.2 

34.99 

33.13 

18.2 

19.12 

55.39 

18.3 

18.30 

41 

19.2 

57.91 

58.20 

19.2 

40.99 

42.92 

19.2 

34.85 

33.09 

19.2 

18.99 

55.39 

19.3 

18.13 

4] 

20.2 

56.90 

58.03 

20.2 

40.75 

42.89 

20.2 

34.70 

33.05 

20.2 

18.86 

55.38 

20.3 

17.96 

4] 

21.2 

55.88 

57.87 

21.2 

40.50 

42.88 

21.2 

34.55 

32.98 

21.2 

18.75 

55.38 

21.3 

17.77 

4] 

22.2 

54.89 

57.69 

22.2 

40.26 

42.88 

22.2 

34.40 

32.89 

22.2 

18.64 

55.41 

22.3 

17.58 

4] 

23.2 

53.92 

57.47 

23.2 

40.01 

42.88 

23.2 

34.25 

32.80 

23.2 

18.5? 

55.44 

23.3 

17.40 

4] 

24.2 

53.02 

57.25 

24.2 

39.76 

42.88 

24.2 

34.12 

32.70 

24.2 

18.41 

55.47 

24.3 

17.22 

41 

25.2 

52.17 

57.02 

25.2 

39.51 

42.89 

25.2 

33.99 

32.56 

25.2 

18.28 

55.51 

25.3 

17.05 

4] 

26.2 

51.40 

56.79 

26.2 

39.24 

42.89 

26.2 

33.87 

32.42 

26.2 

18.16 

55.54 

26.3 

16.88 

41 

27.2 

50.69 

56.56 

27.2 

38.97 

42.88 

27.2 

33.76 

32.29 

27.2 

18.03 

55.55 

27.3 

16.74 

4] 

28.2 

50.04 

56.34 

28.2 

38.68 

42.85 

28.2 

33.66 

32.15 

28.2 

17.90 

55.57 

28.2 

16.60 

4] 

29.2 

49.41 

56.14 

29.2 

38.39 

42.79 

29.2 

33.56 

32.03 

29.2 

17.76 

55.57 

29.2 

16.47 

4] 

30.2 

48.77 

55.94 

30.2 

38.10 

42.72 

30.2 

33.46 

31.92 

30.2 

17.63 

55.53 

30.2 

16.33 

4] 

31.2 

48.10 

55.75 

31.2 

37.82 

42.03 

31.2 

33.36 

31.81 

31.2 

17.48 

55.46 

31.2 

16.20 

41 

32.2 

47.36 

55.57 

32.2 

37.54 

42.52 

32.2 

33.24 

31.71 

32.2 

17.35 

55.38 

32.2 

16.05 

4] 

51.30      +51.29 

12.32     -12.28 

6.92       +6.85 

6.11       -6.03 

8.18       +8.1 

8*^   16™  48M25 

9^     8«  49V775 

9*^  25»  30-.501 

9*^  36»  20*.688 

IQ^  21»  12'.: 

+88° 

52'    4 

9".08  1 

"85° 

20'    1 

2'M2  1 

+81° 

4V    2 

5".82  1 

-80° 

34'    2 

»3".04 

+82° 

58'    a 

i5". 
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i/OelintU. 
Mag.  6.3 

Bndlcsr  1672. 
lCag.6.3 

lOotaatU. 
Mag.  5.4 

8SH.OuMlop.ae9. 
Mag.  5.3 

K  Ootantls. 
Mag.  5.6 

Wtsh. 
Mean 

ABO&Bk' 

skm. 

Dedl- 
nation. 

Virash. 
Mean 

TtDM. 

Asoen- 
dion. 

natJon. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Dedl- 

Wash. 
Mean 
Time. 

RJKht 

Aaoen- 

dion. 

DmU- 
natkm. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sioo. 

DmU- 

Tims. 

mmmf^J^wmmm 

h  m 

o       / 

h  m 

o      / 

h  m 

e      / 

h  m 

•   / 

h  m 

0      / 

May 

10  59 

-84   9 

May 

1214 

+88  9 

May 

12  46 

-8441 
If 

May 

12  48 

+8351 

May 

13  27 

-8522 

1.3 

61.88 

39.93 

1.4 

58.64 

15.41 

1.4 

8 

29.49 

5.42 

1.4 

41.11 

27.67 

1.5 

45.32 

20.86 

2.3 

61.70 

40.17 

2.4 

58.26 

15.63 

2.4 

29.39 

5.79 

2.4 

41.02 

27.90 

2.4 

45.26 

20.74 

3.3 

61.51 

40.40 

3.4 

57.88 

15.84 

3.4 

29.29 

6.12 

3.4 

40.94 

28.15 

3.4 

45.18 

21.10 

4.3 

61.31 

40.62 

4.4 

57.48 

16.07 

4.4 

29.16 

6.44 

4.4 

40.86 

28.41 

4.4 

45.10 

21.43 

5.3 

61.14 

40.81 

5.4 

57.07 

16.30 

5.4 

29.06 

6.74 

5.4 

40.75 

28.68 

5.4 

45.02 

21.77 

6.3 

60.96 

41.00 

6.4 

56.59 

16.56 

6.4 

28.96 

7.02 

6.4 

40.63 

28.97 

6.4 

44.96 

22.07 

7.3 

60.81 

41.20 

7.4 

56.05 

16.80 

7.4 

28.87 

7.30 

7.4 

40.50 

29.24 

7.4 

44.90 

22.38 

8.3 

60.66 

41.42 

8.4 

55.47 

17.02 

8.4 

28.80 

7.61 

8.4 

40.34 

29.51 

8.4 

44.85 

22.68 

9.3 

60.52 

41.64 

9.4 

54.87 

17.21 

9.4 

28.74 

7.91 

9.4 

40.19 

29.75 

9.4 

44.83 

23.00 

10.3 

60.38 

41.87 

10.4 

54.26 

17.38 

10.4 

28.68 

8.22 

10.4 

40.03 

29.97 

10.4 

44.80 

23.34 

11.3 

60.21 

42.11 

11.4 

53.67 

17.53 

11.4 

28.60 

8.57 

11.4 

39.88 

30.17 

11.4 

44.77 

23.70 

12.3 

60.05 

42.85 

12.4 

53.11 

17.68 

12.4 

28.51 

8.90 

12.4 

39.74 

30.36 

12.4 

44.73 

24.06 

13.3 

59.86 

42.58 

13.4 

52.60 

17.82 

13.4 

28.41 

9.24 

13.4 

39.61 

30.54 

13.4 

44.65 

24.42 

14.3 

59.67 

42.78 

14.4 

52.12 

17.94 

14.4 

28.28 

9.57 

14.4 

39.48 

30.71 

14.4 

44.57 

24.76 

15.3 

59.47 

42.96 

15.4 

51.64 

18.10 

15.4 

28.15 

9.88 

15.4 

39.37 

30.90 

15.4 

44.45 

25.10 

16.3 

59.26 

43.11 

16.4 

51.17 

18.27 

16.4 

28.00 

10.16 

16.4 

39.24 

31.10 

16.4 

44.33 

25.43 

17.3 

59.06 

43.26 

17.4 

50.67 

18.45 

17.4 

27.85 

10.43 

17.4 

39.11 

31.31 

17.4 

44.20 

25.74 

18.3 

58.85 

43.39 

18.4 

50.14 

18.63 

18.4 

27.71 

10.67 

18.4 

38.98 

31.53 

18.4 

44.07 

26.02 

19.3 

58.67 

43.52 

19.4 

49.58 

18.80 

19.4 

27.57 

10.92 

19.4 

38.83 

31.76 

19.4 

43.95 

26.30 

20.3 

58.48 

43.64 

20.3 

48.99 

18.97 

20.4 

27.43 

11.15 

20.4 

38.67 

31.98 

20.4 

43.83 

26.66 

21.3 

58.31 

43.76 

21.3 

48.36 

19.14 

21.4 

27.30 

11.38 

21.4 

38.50 

32.21 

21.4 

43.73 

26.82 

22.3 

58.14* 

43.90 

22.3 

47.72 

19.29 

22.4 

27.17 

11.62 

22.4 

38.33 

32.41 

22.4 

43.63 

27.09 

23.3 

57.97 

44.04 

23.3 

47.04 

19.43 

23.4 

27.07 

11.86 

23.4 

38.15 

32.61 

23.4 

43.54 

27.36 

24.3 

57.80 

44.19 

24.3 

46.36 

19.54 

24.4 

26.95 

12.13 

24.4 

37.97 

32.79 

24.4 

43.44 

27.64 

25.3 

57.63 

44.36 

25.3 

45.70 

19.64 

25.4 

26.83 

12.39 

25.4 

37.78 

32.93 

25.4 

43.35 

27.93 

26.3 

57.45 

44.51 

26.3 

45.05 

19.73 

26.4 

26.71 

12.66 

26.4 

37.61 

33.07 

26.4 

43.25 

28.24 

27.3 

57.26 

44.66 

27.3 

44.44 

19.81 

27.4 

26.58 

12.93 

27.4 

37.44 

33.20 

27.4 

43.13 

28.55 

28.3 

57.06 

44.79 

28.3 

43.86 

19.86 

28.3 

26.42 

13.21 

28.4 

37.28 

33.30 

28.4 

43.00 

28.86 

29.3 

56.84 

44.90 

29.3 

43.30 

19.92 

29.3 

26.25 

13.48 

29.3 

37.13 

33.42 

29.4 

42.86 

29.17 

30.3 

56.61 

45.00 

30.3 

42.76 

20.00 

30.3 

26.08 

13.72 

30.3 

36.99 

33.54 

30.4 

42.69 

29.45 

31.3 

56.39 

45.08 

31.3 

42.22 

20.07 

31.3 

25.90 

13.96 

31.3 

36.85 

33.67 

31.4 

42.51 

29.73 

32.3 

56.19 

45.15 

32.3 

41.65 

20.16 

32.3 

25.71 

14.15 

32.3 

36.68 

33.82 

32.4 

42.34 

29.98 

9.83        -9.78 

31.06      +31.04 

10.80     -1 

0.75 

9.35       +9.29 

12.40     -12.36 

1(H»    59"  64-.916 

12»^  14«  28-.804 

\^  4G«  1 

3M31 

\2^  48-  30-.862 

13i»  27«  23- .749 

-84* 

9' 

9".97 

+88*» 

9'    1 

6'M4 

-84* 

40'    4 

1".95 

+83* 

51'    a 

i0".88 

-85* 

22' 

0".86 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mag.  4.1 

Oroombiidfe  8S88. 

Mag.  7.2 

p  OotULtla. 
Mag.  6.7 

f  Urue  MiaoKlB. 
Mag.  4.4 

69a..^^odiB 
Mag.  5.9 

Wash. 
Kean 
Time. 

Asoen^ 
sion. 

Dedi- 
Dation. 

Waah. 
Mean 
Time. 

Rlg^t 

Asoeii' 

8km. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen> 

sion. 

Dedi- 
natlon. 

Wash. 
Mean 
Time. 

Rl^t 
Asoen- 

De 
nat 

h  m 

o       / 

h  m 

e     t 

h  m 

•    / 

h  m 

o      / 

h  m 

' 

May 

14  13 

-8317 

ft 

May 

15    3 

+8732 

11 

May 

16  24 

-8411 

May 

16  64 

+8210 
tt 

May 

1716 

-8( 

1.6 

s 
54.48 

62.35 

1.5 

38.79 

46.94 

1.5 

31.73 

48.57 

1.6 

23.34 

13.60 

1.6 

20.03 

1 

2.6 

64.49 

62.74 

2.5 

38.79 

47.21 

2.5 

31.82 

48.94 

2.6 

23.41 

13.86 

2.6 

20.16 

2 

8.6 

64.49 

63.11 

3.6 

38.83 

47.48 

3.5 

31.90 

49.31 

3.6 

23.49 

14.11 

3.6 

20.28 

2 

4.6 

54.47 

53.47 

4.5 

38.84 

47.80 

4.5 

31.96 

49.66 

4.6 

23.67 

14.37 

4.6 

20.38 

2 

6.6 

64.46 

53.80 

6.6 

38.86 

48.12 

5.6 

32.00 

49.98 

6.6 

23.65 

14.67 

6.6 

20.47 

a 

6.6 

54.46 

64.11 

6.6 

38.83 

48.46 

6.6 

32.06 

50.28 

6.6 

23.72 

14.98 

6.6 

20.66 

3 

7.6 

54.44 

64.42 

7.6 

38.78 

48.81 

7.5 

32.14 

50.57 

7.6 

23.78 

16.32 

7.6 

20.66 

3 

8.6 

54.45 

54.73 

8.6 

38.69 

49.17 

8.5 

32.21 

50.86 

8.6 

23.84 

16.68 

8.6 

20.76 

3 

9.6 

64.48 

65.04 

9.6 

38.56 

49.50 

9.5 

32.29 

61.16 

9.6 

23.88 

16.03 

9.6 

20.88 

3 

10.6 

64.61 

55.36 

10.6 

38.38 

49.84 

10.5 

32.38 

61.47 

10.6 

23.92 

16.39 

10.6 

21.00 

4 

11.6 

54.52 

55.72 

11.6 

38.21 

50.16 

11.5 

32.48 

51.80 

11.6 

23.96 

16.72 

11.6 

21.12 

4 

12.6 

54.63 

56.08 

12.6 

38.06 

50.44 

12.5 

32.67 

62.15 

12.6 

23.99 

17.02 

12.6 

21.26 

4 

13.6 

64.64 

56.45 

13.6 

37.92 

50.71 

13.5 

32.66 

52.51 

13.6 

24.02 

17.31 

13.6 

21.38 

4 

14.4 

64.51 

56.82 

14.6 

37.80 

50.98 

14.5 

32.70 

52.89 

14.6 

24.05 

17.59 

14.6 

21.49 

5 

16.4 

54.48 

57.19 

16.6 

37.69 

51.26 

15.5 

32.75 

53.26 

15.6 

24.09 

17.86 

16.6 

21.59 

I 

16.4 

64.44 

57.64 

16.5 

37.60 

51.63 

16.5 

32.77 

63.61 

16.6 

24.13 

18.14 

16.6 

21,69 

I 

17.4 

64.40 

57.86 

17.5 

37.50 

51.84 

17.6 

32.78 

53.94 

17.6 

24.18 

18.45 

17.6 

21.76 

S 

18.4 

54.34 

58.17 

18.5 

37.39 

52.14 

18.5 

32.79 

54.27 

18.5 

24.22 

18.77 

18.6 

21.83 

€ 

19.4 

64.29 

58.45 

19.5 

37.26 

52.46 

19.5 

32.81 

54.59 

19.5 

24.26 

19.10 

19.6 

21.89 

€ 

20.4 

64.25 

58.73 

20.5 

37.10 

52.79 

20.5 

32.81 

54.88 

20.5 

24.30 

19.46 

20.6 

21.95 

C 

21.4 

54.21 

59.02 

21.5 

36.93 

53.12 

21.5 

32.82 

55.17 

21.5 

24.32 

19.82 

21.6 

22.03 

C 

22.4 

54.17 

69.31 

22.5 

36.72 

53.45 

22.5 

32.85 

55.44 

22.5 

24.34 

20.18 

22.6 

22.10 

1 

23.4 

54.14 

59.59 

23.5 

36.49 

53.77 

23.5 

32.87 

55.73 

23.6 

24.35 

20.54 

23.5 

22.18 

4 

24.4 

54.12 

59.88 

24.6 

36.24 

54.09 

24.5 

32.91 

56.04 

24.5 

24.36 

20.90 

24.5 

22.27 

7 

26.4 

54.10 

60.18 

26.5 

35.97 

54.38 

25.5 

32.96 

56.35 

25.5 

24.36 

21.26 

25.5 

22.36 

4 

26.4 

54.07 

60.49 

26.4 

35.69 

54.66 

26.5 

32.99 

56.68 

26.5 

24.35 

21.60 

26.5 

22.45 

s 

27.4 

64.04 

60.81 

27.4 

35.41 

54.90 

27.5 

33.02 

67.02 

27.5 

24.35 

21.92 

27.5 

22.54 

8 

28.4 

54.00 

61.14 

28.4 

35.17 

55.14 

28.5 

33.03 

57.38 

28.5 

24.34 

22.23 

28.5 

22.63 

8 

29.4 

53.92 

61.48 

29.4 

34.93 

55.37 

29.5 

33.03 

57.74 

29.5 

24.34 

22.51 

29.5 

22.71 

9 

ao.4 

53.85 

61.80 

30.4 

34.70 

55.60 

30.5 

33.01 

58.09 

30.5 

24.33 

22.79 

30.5 

22.78 

9 

81.4 

53.77 

62.10 

31.4 

34.48 

55.84 

31.5 

32.98 

58.43 

31.5 

24.34 

23.08 

81.5 

22.83 

9 

82.4 

53.68 

62.38 

32.4 

34.27 

56.11 

32,4 

32.94 

58.75 

32.5 

24.34 

23.40 

32.5 

22.87 

10 

8.67        -8.51 

23.37      +23.35 

9.89       -9.84 

7.34       +7.27 

6.24 

6.1( 
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15»»  24«     9-.966 
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CmCUMPOLAE  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  JiTwm  Mtimrlit. 

JtOotentla. 

A.  XTnue  Miaoiia. 

<f  Ootantla. 

76  Diaeonis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Waah. 
Umn 

Asosii- 
sion. 

Dedl- 
naUon. 

Wash. 
Mean 
Time. 

RiKfat 

AbOSD" 

gfcm. 

Dedi- 
Dation. 

Wash. 
Mean 

Time. 

Right 

Asoan- 

sion. 

Dedi- 
oatian. 

Wash. 
Mean 
Time. 

Rt^t 

Aaoen- 

sion. 

Dedi- 
natian. 

Wash. 
Mean 
Time. 

Asoan- 
sion. 

DecU- 

Tfane. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

o       / 

h  m 

e      f 

May 

17  58 

+8636 

May 

18    7 

-8739 
It 

May 

19    1 

+89  0 

May 

19  30 

-8912 

May 

20  48 

+8213 

If 

1.6 

44.36 

37.41 

1.6 

32.19 

35.97 

1.7 

17.11 

54.40 

1.7 

8 

50.98 

57.20 

1.8 

8 

34.10 

32.50 

2.6 

44.58 

37.61 

2.6 

32.75 

36.19 

2.7 

18.03 

54.54 

2.7 

52.88 

57.28 

2.8 

34.24 

32.54 

3.6 

44.81 

37.82 

3.6 

33.27 

36.41 

3.7 

19.00 

54.68 

3.7 

54.68 

57.37 

3.8 

34.39 

32.55 

4.6 

45.07 

38.04 

4.6 

33.75 

36.63 

4.7 

20.03 

54.82 

4.7 

56.39 

57.46 

4.7 

34.56 

32.58 

5.6 

45.32 

38.26 

5.6 

34.21 

36.84 

5.7 

21.10 

54.99 

5.7 

57.99 

57.55 

5.7 

34.74 

32.61 

6.6 

45.57 

38.53 

6.6 

34.63 

37.02 

6.7 

22.21 

55.18 

6.7 

59.53 

57.63 

6.7 

34.88 

32.66 

7.6 

45.81 

38.81 

7.6 

35.06 

37.17 

7.7 

23.30 

55.40 

7.7 

61.04 

57.69 

7.7 

35.06 

32.75 

8.6 

46.04 

39.13 

8.6 

35.53 

37.32 

8.7 

24.35 

55.63 

8.7 

62.59 

57.74 

8.7 

35.24 

32.86 

9.6 

46.23 

39.44 

9.6 

36.03 

37.49 

9.7 

25.30 

55.90 

9.7 

64.20 

57.79 

9.7 

35.41 

32.99 

10.6 

46.41 

39.75 

10.6 

36.53 

37.65 

10.7 

26.16 

56.14 

10.7 

65.91 

57.83 

10.7 

35.57 

33.13 

11.6 

46.56 

40.05 

11.6 

87.08 

37.82 

11.7 

26.94 

56.39 

11.7 

67.71 

57.88 

11.7 

35.73 

33.26 

12.6 

46.71 

40.34 

12.6 

37.63 

38.02 

12.7 

27.68 

56.63 

12.7 

69.54 

57.97 

12.7 

35.88 

33.40 

13.6 

46.85 

40.61 

13.6 

38.15 

38.23 

13.6 

28.38 

56.86 

13.7 

71.39 

58.07 

13.7 

36.02 

33.52 

14.6 

47.00 

40.88 

14.6 

38.65 

38.47 

14.6 

29.10 

57.07 

14.7 

73.21 

58.20 

14.7 

36.17 

33.63 

15.6 

47.17 

41.12 

15.6 

39.12 

38.74 

15.6 

29.86 

57.27 

15.7 

74.93 

58.34 

15.7 

36.30 

33.74 

16.6 

47.33 

41.38 

16.6 

39.54 

39.00 

16.6 

30.67 

57.46 

16.7 

76.55 

58.49 

16.7 

36.44 

33.84 

17.6 

47.51 

41.64 

17.6 

39.93 

39.24 

17.6 

31.51 

57.66 

17.7 

78.07 

58.64 

17.7 

36.58 

33.95 

18.6  j  47.69 

41.91 

18.6 

40.31 

39.49 

18.6 

32.39 

57.89 

18.7 

79.53 

58.79 

18.7 

36.73 

34.08 

19.6 :  47.88 

42.20 

19.6 

40.66 

39.73 

19.6 

33.28 

58.13 

19.7 

80.92 

58.93 

19.7 

36.90 

34.20 

20.6   48.05 

42.51 

20.6 

41.00 

39.96 

20.6 

34.17 

58.39 

20.7 

82.27 

59.07 

20.7 

37.06 

34.35 

21.6 

48.21 

42.83 

21.6 

41.34 

40.16 

21.6 

35.03 

58.66 

21.6 

83.61 

59.20 

21.7 

37.22 

34.51 

22.6 

48.36 

43.16 

22.6 

41.70 

40.37 

22.6 

35.84 

58.94 

22.6 

84.96 

59.33 

22.7 

37.38 

34.68 

23.6 

48.49 

43.50 

23.6 

42.07 

40.58 

23.6 

36.60 

59.24 

23.6 

86.36 

59.44 

23.7 

37.54 

34.87 

24.6 

48.59 

43.85 

24.6 

42.45 

40.78 

24.6 

37.28 

59.55 

24.6 

87.80 

59.55 

24.7 

37.69 

35.09 

25.6 

48.68 

44.19 

25.6 

42.87 

41.01 

25.6 

37.90 

59.86 

25.6 

89.32 

59.68 

25.7 

37.84 

35.31 

26.6 

48.75 

44.51 

26.6 

43.29 

41.25 

26.6 

38.42 

60.16 

26.6 

90.90 

59.80 

26.7 

37.98 

35.51 

27.6 

48.81 

44.82 

27.6 

43.72 

41.51 

27.6 

38.89 

60.45 

27.6 

92.50 

59.95 

27.7 

38.11 

35.72 

28.6 

48.86 

45.12 

28.6 

44.13 

41.77 

28.6 

39.35 

60.73 

28.6 

94.10 

60.12 

28.7 

38.23 

35.92 

29.6 

48.92 

45.41 

29.6 

44.51 

42.06 

29.6 

39.80 

60.98 

29.6 

95.69 

60.31 

29.7 

38.36 

36.12 

30.6 

49.00 

45.68 

80.6 

44.86 

42.36 

30.6 

40.30 

61.22 

30.6 

97.17 

60.53 

30.7 

38.47 

36.30 

31.6 

49.08 

45.96 

31.6 

45.17 

42.66 

31.6 

40.84 

61.47 

31.6 

98.54 

60.76 

31.7 

38.60 

36.47 

32.6 

49.16 

46.26 

32.6 

45.45 

42.96 

32.6 

41.43 

61.73 

32.6 

99.79 

60.97 

32.7 

38.73 

36.65 

16.92       +16.89 

24.50      -24.48 

58.23      +58.22 

73.10      -73.09 

7.39        -f 

7.33 

17»»    68"  4P.809 

Igh     gm  47-.620 

19h     im  27-.463 

Vi^  29»  16V746 

20*^  48"  a 
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+86^ 

36'    5 
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-87« 

39'    5 
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1' 

7".53 

-89° 
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!1".02 
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CmCUMPOLAR  STABS. 

FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


S.  CepheL 
ifag.4.6 

ci  TTnsB  Mlnozls. 
Mag.  2.1 

4  G.  Ootantis. 
liag.  5.6 

Orooabxidffe  760. 

liag.  6.7 

Qroombiidge  9M. 

Mag.  6.4 

Rtsht 
Ascen- 
sion. 

I>edl- 
nation. 

VVash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
natlon. 

Wash. 
Mean 
Time. 

Right 

A8oen> 

sion. 

DeeU- 

h  m 

o       / 

h  m 

o        / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    t 

0  57 

+8549 

mm 

June 

130 

+8851 

June 

141 

-8510 

mm 

June 

4  10 

+8520 

mm 

June 

5  35 

+85  9 

mm 

8 

13.86 

rw 

1.54 

0.9 

s 

23.51 

59.89 

0.9 

s 

43.71 

WW 

36.11 

0.9 

s 

17.38 

WW 

21.80 

1.0 

s 

29.93 

WW 

36.55 

14.12 

1.41 

1.9 

24.32 

59.70 

1.9 

43.89 

35.84 

1.9 

17.44 

21.51 

2.0 

29.90 

36.26 

14.39 

1.28 

2.9 

25.20 

59.51 

2.9 

44.04 

35.58 

2.9 

17.51 

21.22 

3.0 

29.88 

35.95 

14.66 

1.14 

3.9 

26.17 

59.32 

3.9 

44.18 

35.33 

3.9 

17.59 

20.89 

4.0 

29.86 

35.61 

14.98 

1.00 

4.9 

27.23 

59.15 

4.9 

44.31 

35.09 

4.9 

17.70 

20.57 

5.0 

29.85 

35.27 

15.30 

0.90 

5.9 

28.35 

58.99 

5.9 

44.44 

XrtJSn. 

5.9 

17.84 

20.25 

6.0 

29.89 

34.93 

15.64 

0.82 

6.9 

29.51 

58.85 

6.9 

44.58 

34.57 

6.9 

18.00 

19.95 

7.0 

29.94 

34.58 

15.98 

0.78 

7.9 

30.65 

58.73 

7.9 

44.71 

34.28 

7.9 

18.17 

19.66 

8.0 

30.01 

34.24 

16.30 

0.74 

8.8 

31.74 

58.63 

8.9 

44.87 

33.97 

8.9 

18.33 

19.89 

9.0 

30.09 

33.93 

16.60 

0.71 

9.8 

32.77 

58.55 

9.9 

45.04 

33.67 

9.9 

18.49 

19.14 

10.0 

30.16 

33.65 

16.88 

0.68 

10.8 

33.74 

58.47 

10.9 

45.22 

33.38 

10.9 

18.64 

18.90 

11.0 

30.22 

33.37 

17.15 

0.64 

11.8 

34.66 

58.39 

11.8 

45.42 

33.11 

11.9 

18.78 

18.68 

12.0 

30.27 

33.11 

17.41 

0.59 

12.8 

35.56 

58.30 

12.8 

45.63 

32.85 

12.9 

18.90 

18.45 

13.0 

30.31 

32.84 

17.68 

0.53 

13.8 

36.48 

58.18 

13.8 

45.84 

32.61 

13.9 

19.01 

18.21 

14.0 

30.35 

32.57 

17.95 

0.46 

14.8 

37.42 

58.06 

14.8 

46.05 

32.39 

14.9 

19.13 

17.94 

15.0 

30.38 

32.26 

18.23 

0.40 

15.8 

38.41 

57.94 

15.8 

46.25 

32.19 

15.9 

19.26 

17.67 

15.9 

30.40 

31.96 

18.53 

0.32 

16.8 

39.45 

57.83 

16.8 

46.44 

32.00 

16.9 

19.39 

17.40 

16.9 

30.44 

31.65 

18.85 

0.26 

17.8 

40.55 

57.72 

17.8 

46.62 

31.80 

17.9 

19.54 

17.11 

17.9 

30.49 

31.33 

19.17 

0.22 

18.8 

41.69 

57.61 

18.8 

46.81 

31.61 

18.9 

19.71 

16.83 

18.9 

30.55 

30.99 

19.51 

0.19 

19.8 

42.85 

57.51 

19.8 

46.99 

31.43 

19.9 

19.88 

16.54 

19.9 

30.63 

30.65 

19.85 

0.18 

20.8 

44.06 

57.44 

20.8 

47.16 

31.24 

20.9 

20.08 

16.26 

20.9 

30.72 

30.32 

20.19 

0.18 

21.8 

45.27 

57.38 

21.8 

47.35 

31.02 

21.9 

20.29 

16.00 

21.9 

30.84 

29.99 

20.53 

0.21 

22.8 

46.46 

57.35 

22.8 

47.54 

30.79 

22.9 

20.51 

15.77 

22.9 

30.97 

29.68 

20.85 

0.25 

23.8 

47.62 

57.34 

23.8 

47.74 

30.56 

23.9 

20.73 

15.55 

23.9 

31.11 

29.39 

21.15 

0.31 

24.8   48.72 

57.34 

24.8 

47.96 

30.33 

24.9 

20.94 

15.35 

24.9 

31.24 

29.13 

21.44 

0.36 

25.8 

49.76 

57.34 

25.8 

48.18 

30.12 

25.9 

21.14 

15.16 

25.9 

31.37 

28.88 

21.72 

0.40 

26.8 

50.76 

57.34 

26.8 

48.43 

29.91 

26.9 

21.34 

14.98 

26.9 

31.48 

28.63 

22.00 

0.43 

27.8    51.75 

1 

57.32 

27.8 

48.67 

29.72 

27.9 

21.53 

14.79 

27.9 

31.59 

28.37 

22.29 

0.44 

28.8 

52.75 

57.29 

28.8 

48.92 

29.57 

28.9 

21.69 

14.58 

28.9 

31.69 

28.10 

22.57 

0.45 

29.8 

53.79 

57.26 

29.8 

49.15 

29.42 

29.9 

21.86 

14.36 

29.9 

31.77 

27.82 

22.88 

0.46 

30.8 

54.90 

57.21 

30.8 

49.38 

29.29 

30.9 

22.05 

14.12 

30.9 

31.86 

27.51 

23.21 

0.49 

31.8 

56.10 

57.17 

31.8 

49.59 

29.17 

31.9 

22.26 

13.87 

31.9 

31.98 

27.20 

+1 

3.67 

50.53      +50.52 

11.89      -11.85 

12.30      +12.26 

11.85     +11.81 

57«   1 

6-.959 

V  30»  42-.307 

Xh  4im  58«.587 

^  10«  20-.187 

5»»  35«  31-.554 

49' 

4".72 

+88*» 

52' 

2".06  1 

-85^ 

11' 

3  ".34  1 

+85^ 

20'    1 

9".62 

+85^ 

9'   a 

•2".39 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


81  O.  MeniA. 

CXeni». 

61  H.  Cephel. 

86  H.  Camelop. 

7  0.  OotiBtU 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wuh. 

RiKht 

PftClf. 

nation. 

Wash. 

RWit 

TiM'll. 

Wash. 

RlRht 

Decli- 
nation. 

vvash. 

Right 

I>ecii- 
nation. 

W^ash. 

Right 

r 
De 

IMtl 

Mean 
Time. 

Asoen- 
sioii. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

Mean 
Time. 

Ascen- 
sion. 

Mean 
Time. 

Asoen- 

h  m 

•    / 

h  m 

o        / 

h  m 

0          / 

h  m 

o        / 

h  m 

( 

June 

5  45 

-8449 

mm 

June 

6  46 

-8043 

June 

7    2 

+8710 

June 

7  13 

+8234 

mm 

June 

7  16 

-86 

1.0 

s 
39.82 

WW 

51.28 

1.1 

s 
42.75 

WW 

56.84 

1.1 

s 
31.51 

WW 

55.07 

1.1 

s 
55.98 

WW 

29.30 

1.1 

25.42 

Wl 

31 

2.0 

39.73 

50.97 

2.1 

42.67 

56.56 

2.1 

31.29 

54.81 

2.1 

55.90 

29.07 

2.1 

25.14 

31 

8.0 

39.64 

50.69 

3.1 

42.60 

56.31 

3.1 

31.07 

54.51 

3.1 

55.82 

28.79 

3.1 

24.88 

31 

4.0 

39.56 

50.43 

4.1 

42.53 

56.07 

4.1 

30.87 

54.20 

4.1 

55.73 

28.51 

4.1 

24.62 

31 

5.0 

39.47 

50.18 

5.1 

42.46 

55.83 

5.1 

30.69 

53.88 

5.1 

55.66 

28.20 

5.1 

24.86 

30. 

6.0 

39.38 

49.92 

6.1 

42.38 

55.62 

6.1 

30.55 

53.55 

6.1 

55.61 

27.89 

6.1 

24.09 

30. 

7.0 

39.26 

49.64 

7.1 

42.30 

55.40 

7.1 

30.44 

53.20 

7.1 

55.56 

27.56 

7.1 

23.79 

30. 

8.0 

39.16 

49.35 

8.1 

42.22 

55.17 

8.1 

30.38 

52.86 

8.1 

55.54 

27.24 

8.1 

23.48 

30. 

9.0 

39.05 

49.04 

9.1 

42.14 

54.91 

9.1 

30.32 

52.54 

9.1 

55.53 

26.93 

9.1 

23.17 

30. 

10.0 

38.95 

48.72 

10.1 

42.06 

54.63 

10.1 

30.28 

52.25 

10.1 

55.52 

26.64 

10.1 

22.87 

29. 

11.0 

38.86 

48.36 

11.1 

41.98 

54.31 

ll.l 

30.23 

51.97 

11.1 

55.49 

26.38 

11.1 

22.58 

29. 

12.0 

38.79 

48.02 

12.1 

41.92 

53.99 

12.1 

30.16 

51.69 

12.1 

55.46 

26.12 

12.1 

22.30 

29. 

13.0 

38.73 

47.67 

13.1 

41.86 

53.67 

13.1 

30.08 

51.42 

13.1 

55.44 

25.87 

13.1 

22.05 

29. 

14.0 

38.69 

47.33 

14.1 

41.81 

53.35 

14.1 

29.97 

51.15 

14.1 

55.40 

25.61 

14.1 

21.82 

28. 

15.0 

38.66 

47.00 

15.0 

41.75 

53.04 

15.1 

29.87 

50.87 

15.1 

55.35 

25.34 

15.1 

21.61 

28. 

16.0 

38.62 

46.69 

16.0 

41.70 

52.74 

16.1 

29.76 

50.56 

16.1 

55.30 

25.05 

16.1 

21.42 

28. 

17.0 

38.59 

46.41 

17.0 

41.65 

52.45 

17.1 

29.64 

50.24 

17.1 

55.25 

24.74 

17.1 

21.24 

27. 

18.0 

38.57 

46.12 

18.0 

41.61 

52.18 

18.1 

29.M 

49.92 

18.1 

55.21 

24.43 

18.1 

21.06 

27. 

18.9 

38.54 

45.82 

19.0 

41.57 

51.92 

19.0 

29.46 

49.56 

19.1 

55.17 

24.12 

19.1 

20.88 

27. 

19.9 

38.51 

45.53 

20.0 

41.52 

51.66 

20.0 

29.41 

49.21 

20.1 

55.16 

23.79 

20.1 

20.70 

27. 

20.9 

38.48 

45.24 

21.0 

41.49 

51.40 

21.0 

29.40 

48.85 

21.1 

55.15 

23.46 

21.1 

20.51 

26 

21.9 

38.44 

44.95 

22.0 

41.44 

51.13 

22.0 

29.40 

48.52 

22.0 

55.15 

23.12 

22.1 

20.30 

26 

22.9 

38.40 

44.64 

23.0 

41.40 

50.85 

23.0 

29.44 

48.18 

23.0 

55.16 

22.79 

23.0 

20.08 

26 

23.9 

38.36 

44.33 

24.0   41.35    50.54 

24.0 

29.49 

47.85 

24.0 

55.19 

22.47 

24.0 

19.86 

26 

24.9 

38.32 

43.99 

25.0 

41.30 

50.22 

25.0 

29.55 

47.54 

25.0 

55.21 

22.17 

25.0 

19.65 

25 

25.9 

38.30 

43.65 

26.0 

41.26 

49.89 

26.0 

29.62 

47.25 

26.0 

55.23 

21.89 

26.0 

19.45 

25 

26.9 

38.29 

43.29 

27.0 

41.22 

49.55 

27.0   29.67 

46.96 

27.0 

55.25 

21.62 

27.0 

19.26 

25 

27.9 

38.30 

42.92 

28.0 

1 

41.19 

49.19 

28.0   29.69 

46.68 

28.0 

55.26 

21.35 

28.0 

19.12 

24 

28.9 

38.32 

42.58 

29.0   41.17 

48.85 

29.0 

29.70 

46.40 

: 

29.0   55.25 

21.08 

29.0 

18.98 

24 

29.9 

38.35 

42.25 

30.0   41.16 

1 

48.53 

30.0 

29.69 

46.09 

30.0   55.24 

20.77 

30.0 

18.89 

24 

30.9 

38.38 

41.94 

31.0   41.15 

48.22 

31.0 

29.67 

45.76 

31.0   55.23 

20.45 

31.0 

18.80 

24 

31.9 

38.41 

41.66 

32.0   41.13 

47.94 

32.0 

29.68 

45.39 

32.0;  56.23    20.09 

32.0    18.71     23 

11.10      -11.05 

6.21       -6.13 

20.33      +20.31 

7.74       +7.67 

18.54      -18.51 

^   46»     3-.075 

6»»  46»  53-.600 

7'*     2»  33-.206 

7»»   13»  55M06 

n^  16-     0*.0 

-84** 

49'    4 

5".59  1 

-80** 

43'    4 

2".15  1 

+87** 

10'    4 

9".32  1 

+82° 

34'    2 

3".73  1 

-86^ 

54'    1 

3".i 
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CmCUMPOLAK  STARS. 

FOB  THB  UPPEB  TRANSIT  AV  WASHINGTON. 


toombxldce  1119. 

COotiiitts. 

1  H.  DraooniB. 

C  ChamsleontU. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

1 

'^'  Riflrht 

DatII. 

Wash. 

Right 

DacII- 

Wash. 

Right 

DMdL. 

Wash. 

Right 

DatII. 

Wash. 

Right 

Decli- 
nation. 

ten) 
Ime. 

Ascen- 
sion. 

natkm. 

Mean 

Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

natkm. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

h  m 

o        / 

h  m 

o        / 

h  m 

o        / 

h  m 

•    / 

h  m 

•    / 

uwl   816 

+8852 

June 

9    8 

-8520 

June 

9  25 

+8141 

June 

9  36 

-8034 

June 

10  21 

+8258 

mm 

1.2 

s 
47.36 

55.57 

1.2 

8 

37.54 

42.52 

1.2 

s 
33.24 

31.71 

1.2 

s 
17.35 

55.38 

1.2 

s 

16.05 

41.41 

2.1 

46.56 

55.37 

2.2 

37.30 

42.42 

2.2 

33.11 

31.61 

2.2 

17.22 

56.30 

2.2 

15.88 

41.38 

3.1 

45.72 

55.14 

3.2 

37.06 

42.32 

3.2 

32.97 

31.48 

3.2 

17.11 

65.24 

3.2 

15.70 

41.33 

4.1 

44.87 

54.91 

4.2 

36.84 

42.25 

4.2 

32.83 

31.31 

4.2 

17.00 

55.18 

4.2 

16.63 

41.26 

6.1 

44.06 

54.63 

5.2 

36.62 

42.19 

5.2 

32.70 

31.15 

5.2 

16.90 

55.14 

5.2 

15.36 

41.16 

6.1 

43.33 

54.32 

6.2 

36.40 

42.14 

6.2 

32.59 

30.97 

6.2 

16.80 

55.11 

6.2 

15.17 

41.03 

7.1 

42.67 

54.01 

7.2 

36.16 

42.09 

7.2 

32.48 

30.73 

7.2 

16.69 

55.09 

7.2 

15.02 

40.90 

8.1 

42.12 

53.72 

8.2 

35.91 

42.03 

8.2 

32.37 

30.51 

8.2 

16.66 

55.06 

8.2 

14.87 

40.76 

9.1 

41.64 

53.44 

9.2 

35.65 

41.95 

9.2 

32.28 

30.31 

9.2 

16.44 

55.02 

9.2 

14.73 

40.69 

0.1 

41.19 

53.16 

10.2 

35.39 

41.86 

10.2 

32.19 

30.12 

10.2 

16.31 

54.96 

10.2 

14.61 

40.46 

1.1 

40.75 

52.90 

11.2 

35.12 

41.73 

11.2 

32.11 

29.93 

11.2 

16.18 

64.87 

11.2 

14.49 

40.32 

5.1 

40.28 

52.66 

12.2 

34.85 

41.59 

12.2 

32.03 

29.74 

12.2 

16.04 

54.77 

12.2 

14.37 

40.20 

i3.1 

39.76 

52.43 

13.2 

34.60 

41.44 

13.2 

31.94 

29.58 

13.2 

15.92 

54.63 

13.2 

14.24 

40.09 

14.1 

39.20 

52.19 

14.2 

34.36 

41.27 

14.2 

31.85 

29.42 

14.2 

15.79 

54.49 

14.2 

14.10 

39.98 

15.1 

38.60 

51.93 

15.1 

34.13 

41.10 

15.2 

31.74 

29.26 

15.2 

16.69 

54.35 

16.2 

13.94 

39.87 

16.1 

37.98 

51.67 

16.1 

33.94 

40.93 

16.2 

31.62 

29.08 

16.2 

15.58 

54.21 

16.2 

13.79 

39.75 

17.1 

37.36 

51.39 

17.1 

33.73 

40.77 

17.2 

31.51 

28.89 

17.2 

15.48 

54.07 

17.2 

13.62 

39.62 

18.1 

36.74 

51.11 

18.1 

33.53 

40.63 

18.2 

31.40 

28.68 

18.2 

16.38 

53.94 

18.2 

13.47 

39.48 

19.1 

36.17 

50.80 

19.1 

OOtO^ 

40.49 

19.2 

31.29 

28.46 

19.2 

15.28 

53.82 

19.2 

13.32 

39.31 

».l 

35.65 

50.47 

20.1 

33.14 

40.36 

20.1 

31.19 

28.20 

20.2 

15.18 

58.70 

20.2 

13.16 

39.13 

!1.1 

35.18 

50.13 

21.1 

32.95 

40.22 

21.1 

31.09 

27.94 

21.2 

15.09 

53.60 

21.2 

13.01 

38.94 

2.1 

34.80 

49.79 

22.1 

32.75 

40.09 

22.1 

31.01 

27.68 

22.1 

14.99 

63.48 

22.2 

12.88 

38.72 

3.1 

34.50 

49.45 

23.1 

32.53 

39.95 

23.1 

30.93 

27.41 

23.1 

14.89 

53.35 

23.2 

12.75 

38.49 

11 

34.26 

49.14 

24.1 

32.31 

39.82 

24.1 

30.88 

27.15 

24.1 

14.78 

53.22 

24.2 

12.64 

38.27 

5.1 

34.06 

48.82 

25.1 

32.07 

39.64 

25.1 

30.82 

26.89 

25.1 

14.67 

53.09 

26.2 

12.54 

38.07 

6.1 

33.87 

48.53 

26.1 

31.84 

39.44 

26.1 

30.77 

26.65 

26.1 

14.55 

52.92 

26.2 

12.44 

37.87 

7.1 

33.65 

48.26 

27.1 

31.61 

39.22 

27.1 

30.71 

26.42 

27.1 

14.44 

62.74 

27.2 

12.36 

37.68 

U 

33.37 

47.98 

28.1 

31.41 

38.99 

28.1 

30.64 

26.21 

28.1 

14.33 

52.64 

28.2 

12.22 

37.50 

).l 

33.03 

47.71 

29.1 

31.22 

38.75 

29.1 

30.55 

25.99 

29.1 

14.22 

62.33 

29.2 

12.10 

37.33 

).l 

32.65 

47.40 

30.1 

31.05 

38.52 

30.1 

30.47 

25.75 

30.1 

14.12 

52.13 

30.2 

11.98 

37.14 

l.l 

32.25 

47.09 

31.1 

30.88 

38.30 

31.1 

30.39 

25.49 

31.1 

14.04 

61.94 

31.2 

11.84 

36.95 

11 

31.87 

46.76 

32.1 

30.74 

38.10 

32.1 

30.29 

26.22 

32.1 

13.96    51.75 

32.2 

11.69 

36.73 

>1.21       +61.20 

12.32     -12.28 

6.92       +6.85 

6.11        -6.03 

8.18       4 

8.12 

9"    16»   48M26 

9^»     8»  49».775 

^  25»  30-.501 

9»»  36»  20«.688 

10»»  21"  ] 

[2-.394 

18** 

52'     4 

l9".08 

-85*^ 

20'    1 

2".12 

+81^ 

41'    2 

I5".82 

-80* 

34'    2 

I3".04 

+82*» 

58'    2 

i6".87 
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APPAEENT  PLACES  OF  STARS,  1918. 

CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i;  Ootantig. 
Mag.  6.3 

Bradley  1672. 
Mag.  6.3 

f  Ootantls. 
Mag.  5.4 

SSH.CamClop.te^. 
Mag.  5.3 

^OduitU. 
Mag.  6.6 

Wtth. 
Ttne. 

RWit 

Aacen- 

Bion. 

DeoU- 
natkm. 

Wash. 
Mean 
Time. 

Ril^t 

ASOQII- 

sion. 

Dedi- 
nation. 

W^asb. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RlBht 

Ajoen- 

aion. 

DedS- 
naUoB. 

h  m 

o       / 

h  m 

o       / 

h  m 

o       / 

h  m 

•    / 

h  m 

•    ' 

June 

10  59 

-84   9 

June 

1214 

+88  9 

June 

12  46 

-8441 

June 

12  48 

+8351 

f0 

June 

13  27 

-8522 

1.3 

8 

56.19 

WW 

45.15 

1.3 

s 
41.65 

20.16 

1.3 

8 

25.71 

WW 

14.15 

1.3 

s 
36.68 

33.82 

1.4 

s 
42.34 

29.98 

2.3 

55.99 

45.21 

2.3 

41.03 

20.26 

2.3 

25.52 

14.33 

2.3 

36.52 

33.97 

2.4 

42.16 

80.21 

8.3 

55.80 

45.26 

3.3 

40.37 

20.36 

3.3 

25.37 

14.51 

3.3 

36.33 

34.12 

3.4 

42.01 

30.43 

4.3 

55.62 

45.31 

4.3 

39.67 

20.46 

4.3 

25.22 

14.68 

4.3 

36.14 

34.27 

4.4 

41.86 

30.64 

5.3 

55.45 

45.39 

5.3 

38.93 

20.52 

5.3 

25.07 

14.85 

5.3 

35.92 

34.41 

5.4 

41.73 

80.86 

6.2 

55.28 

45.47 

6.3 

38.18 

20.56 

6.3 

24.94 

15.05 

6.3 

35.71 

34.50 

6.4 

41.61 

31.09 

7.2 

55.11 

45.57 

7.3 

37.46 

20.57 

7.3 

24.80 

15.27 

7.3 

35.51 

34.57 

7.4 

41.49 

31.38 

8.2 

54.93 

45.67 

8.3 

36.76 

20.57 

8.3 

24.66 

15.49 

8.3 

35.32 

34.62 

8.3 

41.37 

31.60 

9.2 

54.73 

45.74 

9.3 

36.12 

20.56 

9.3 

24.49 

15.71 

9.3 

35.13 

34.66 

9.3 

41.21 

31i7 

10.2 

54.52 

45.80 

10.3 

35.51 

20.54 

10.3 

24.32 

15.93 

10.3 

34.96 

34.70 

10.3 

41.03 

32.14 

11.2 

54.30 

45.85 

11.3 

34.92 

20.53 

11.3 

24.13 

16.13 

11.3 

34.79 

34.74 

11.3 

40.84 

82i9 

12.2 

54.08 

45.89 

12.3 

34.36 

20.54 

12.3 

23.91 

16.32 

12.3 

34.62 

34.80 

12.3 

40.64 

82.62 

18.2 

53.86 

45.89 

13.3 

33.77 

20.57 

13.3 

23.71 

16.47 

13.3 

34.45 

34.87 

13.3 

40.42 

32.62 

l4Ji 

53.64 

45.87 

14.3 

33.16 

20.58 

14.3 

23.51 

16.61 

14.3 

34.28 

34.95 

14.3 

40.21 

33.01 

15.2 

53.45 

45.84 

15.3 

32.53 

20.60 

15.3 

23.30 

16.73 

15.3 

34.10 

35.02 

15.3 

39.99 

33.19 

16.2 

53.25 

45.81 

16.3 

31.87 

20.63 

16.3 

23.10 

16.83 

16.3 

33.91 

35.10 

16.3 

39.80 

83.33 

17.2 

53.07 

45.78 

17.3 

31.18 

20.66 

17.3 

22.91 

16.92 

17.3 

33.71 

35.16 

17.3 

39.60 

33.48 

18.2 

52.88 

45.75 

18.3 

30.45 

20.66 

18.3 

22.74 

17.03 

18.3 

33.51 

35.22 

18.3 

39.41 

33.62 

19.2 

52.71 

45.75 

19.3 

29.72 

20.65 

19.3 

22.57 

17.15 

19.3 

33.29 

35.29 

19.3 

39.24 

33.78 

20.2 

52.53 

45.73 

20.3 

28.99 

20.61 

20.3 

22.40 

17.28 

20.3 

33.08 

35.33 

20.3 

39.05 

33.95 

21.2 

52.36 

45.73 

21.3 

28.27 

20.56 

21.3 

22.23 

17.41 

21.3 

32.86 

35.34 

21.3 

38.88 

34.12 

22.2 

52.19 

45.73 

22.3 

27.56 

20.49 

22.3 

22.05 

17.53 

22.3 

32.66 

35.35 

22.3 

38.71 

34iO 

23.2 

51.99 

45.74 

23.3 

20.89 

20.41 

23.3 

21.88 

17.67 

23.3 

32.46 

35.32 

23.3 

38.54 

34.49 

24.2 

51.80 

45.74 

24.3 

26.24 

20.31 

24.3 

21.69 

17.81 

24.3 

32.27 

35.28 

24.3 

38.35 

34.68 

25.2 

51.59 

45.71 

25.2 

25.64 

20.21 

25.3 

21.48 

17.95 

25.3 

32.10 

35.23 

25.3 

38.15 

34.87 

26.2 

51.37 

45.66 

26.2 

25.07 

20.11 

26.3 

21.26 

18.06 

26.3 

31.92 

35.19 

26.3 

37.91 

35.04 

27.2 

51.15 

45.59 

27.2 

24.50 

20.04 

27.3 

21.03 

18.16 

27.3 

31.76 

35.17 

27.3 

37.66 

35.18 

28.2 

50.95 

45.51 

28.2 

23.92 

19.98 

28.3 

20.80 

18.22 

28.3 

31.58 

35.16 

28.3 

37.41 

35.32 

29.2 

50.75 

45.42 

29.2 

23.32 

19.93 

29.3 

20.57 

18.27 

29.3 

31.40 

35.17 

29.3 

37.16 

35.42 

30.2 

50.56 

45.32 

30.2 

22.67 

19.87 

30.3 

20.37 

18.32 

30.3 

31.21 

35.17 

30.3 

36.92 

35.52 

81.2 

50.38 

45.22 

31.2 

21.97 

19.83 

31.3 

20.17 

18.35 

31.3 

31.00 

35.17 

31.3 

36.70 

35.60 

32.2 

50.23 

45.14 

32.2 

21.23 

19.75 

32.3 

19.99 

18.39 

32.3 

30.77 

35.14 

32.3 

36.51 

35.69 

9.83        -9.78 

31.07      +31.06 

10.80     -10.76 

9.35       +9.30 

12.40      -12.36 

IQ^   59«   54».915 

12»»   14»  28V804 

12»»  A(S^  13M31 

12»»  48»  30».862 

13»»  27»  23».749 

-84° 

9' 

9".97 

+88° 

9'    1 

6".14 

-84° 

40'    4 

1".95 

+83° 

51'    3 

0".88 

-85° 

22' 

0".86 

APPABENT  PLACES  OF  STABS,  1918. 


271 


CIECUMPOLAR  STAES. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON, 


<^  Octantli. 
Mag.  4.1 

Ghrooabildge  8888. 
Mag.  7.2 

pOotantts. 
Mag.  5.7 

«  Untt  IClnoili. 
Mag.  4.4 

69  0.  Apodia. 
Mag.  5.9 

With. 
Iten 

TlBM. 

RiKbt 

Aaoan- 

ilon. 

DecU- 
natfcm. 

Vtrash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Dedl- 
nation. 

ITash. 
Mean 
Time. 

Right 

Asoei^ 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

ftion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

O         1 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

lone 

14  13 

-8318 

Jane 

15    3 

+87  32 

June 

15  24 

-8411 

June 

16  54 

+8210 

June 

17  16 

-8047 

1.4 

8 

53.68 

2.38 

1.4 

8 

34.27 

56.11 

1.4 

8 

32.94 

58.75 

1.5 

8 

24.34 

23.40 

1.5 

8 

22.87 

WW 

10.02 

2.4 

53.59 

2.65 

2.4 

34.04 

56.38 

2.4 

32.90 

59.04 

2.5 

24.33 

23.73 

2.5 

22.91 

10.31 

3.4 

53.50 

2.89 

3.4 

33.77 

56.68 

3.4 

32.86 

59.33 

3.5 

24.33 

24.09 

3.5 

22.95 

10.57 

4.4 

53.44 

3.14 

4.4 

33.46 

56.98 

4.4 

32.83 

59.60 

4.5 

24.32 

24.45 

4.5 

23.00 

10.81 

6.4 

53.38 

3.38 

5.4 

33.10 

57.27 

5.4 

32.83 

59.86 

5.5 

24.29 

24.81 

5.5 

23.04 

11.05 

6.4 

53.33 

3.63 

6.4 

32.73 

57.55 

6.4 

32.83 

60.13 

6.5 

24.26 

25.18 

6.6 

23.10 

11.28 

7.4 

53.28 

3.90 

7.4 

32.35 

57.79 

7.4 

32.83 

60.43 

7.5 

24.21 

25.54 

7.5 

23.18 

11.54 

8.4 

53.23 

4.19 

8.4 

31.95 

58.02 

8.4 

32.83 

60.74 

8.5 

24.17 

25.88 

8.5 

23.26 

11.82 

9.4 

53.16 

4.48 

9.4 

31.58 

58.21 

9.4 

32.82 

61.07 

9.5 

24.13 

26.19 

9.5 

23.32 

12.12 

104 

53.08 

4.78 

10.4 

31.24 

58.41 

10.4 

32.79 

61.41 

10.5 

24.08 

26.48 

10.5 

23.38 

12.43 

114 

52.98 

5.07 

11.4 

30.90 

58.60 

11.4 

32.75 

61.73 

11.5 

24.04 

26.76 

11.6 

23.43 

12.76 

12.4 

52.88 

5.35 

12.4 

30.59 

58.80 

12.4 

32.67 

62.06 

12.5 

24.01 

27.04 

12.5 

23.47 

13.10 

134 

52.75 

5.61 

13.4 

30.28 

59.02 

13.4 

32.60 

62.37 

13.5 

23.97 

27.33 

13.6 

23.48 

13.41 

144 

52.64 

5.84 

14.4 

29.97 

59.24 

14.4 

32.52 

62.66 

14.5 

23.94 

27.64 

14.5 

23.49 

13.72 

15.4 

52.52 

6.06 

15.4 

29.64 

59.47 

15.4 

32.43 

62.93 

15.5 

23.90 

27.95 

16.5 

23.60 

14.00 

16.4 

52.40 

6.25 

16.4 

29.28 

59.71 

16.4 

32.35 

63.16 

16.5 

23.86 

28.27 

16.6 

23.51 

14.28 

17.4 

52.30 

6.43 

17.4 

28.91 

59.94 

17.4 

32.27 

63.41 

17.5 

23.81 

28.61 

17.5 

23.52 

14.64 

18.4 

52.20 

6.62 

18.4 

28.51 

60.19 

18.4 

32.19 

63.65 

18.5 

23.77 

28.96 

18.6 

23.63 

14.78 

19.3 

52.09 

6.82 

19.4 

28.10 

60.42 

19.4 

32.13 

63.89 

19.5 

23.71 

29.30 

19.5 

23.54 

15.03 

20.3 

52.00 

7.04 

20.4 

27.65 

60.65 

20.4 

32.07 

64.13 

20.5 

23.63 

29.65 

20.6 

23.57 

15.28 

21.3 

51.91 

7J25 

21.4 

27.20 

60.84 

21.4 

32.01 

64.40 

21.5 

23.55 

29.99 

21.5 

23.59 

15.55 

22.3 

51.82 

7.47 

22.4 

26.73 

61.03 

22.4 

31.96 

64.66 

22.5 

23.48 

30.30 

22.5 

23.63 

15.82 

23.3 

51.73 

7.68 

23.4 

26.27 

61.18 

23.4 

31.90 

64.93 

23.5 

23.40 

30.58 

23.5 

23.67 

16.11 

24.3 

51.62 

7.91 

24.4 

25.81 

61.33 

24.4 

31.83 

65.22 

24.4 

23.33 

30.86 

24.6 

23.70 

16.41 

25.3 

51.50 

8.14 

25.4 

25.39 

61.46 

25.4 

31.75 

65.52 

25.4 

23.24 

31.12 

25.6 

23.71 

16.73 

26.3 

51.37 

8.37 

26.4 

24.97 

61.59 

26.4 

31.66 

65.81 

26.4 

23.17 

31.36 

26.5 

23.72 

17.05 

27.3 

51.23 

8.57 

27.4 

24.58 

61.73 

27.4 

31.53 

66.10 

27.4 

23.10 

31.62 

27.6 

23.71 

17.38 

28.3 

51.07 

8.76 

28.4 

24.18 

61.88 

28.4 

31.40 

66.35 

28.4 

23.03 

31.88 

28.5 

23.70 

17.70 

29.3 

50.93 

8.90 

29.4 

23.79 

62.04 

29.4 

31.27 

66.58 

29.4 

22.95 

32.16 

29.4 

23.67 

17.98 

30.3 

66.78 

9.05 

30.4 

23.38 

62.22 

30.4 

31.15 

66.78 

30.4 

22.88 

32.46 

30.4 

23.64 

18.25 

31.3 

50.64 

9.17 

31.4 

22.92 

62.39 

31.4 

31.03 

66.98 

31.4 

22.80 

32.77 

31.4 

23.63 

18.48 

32.3 

50.52 

9.29 

32.3 

22.42 

62.57 

32.4 

30.93 

67.17 

32.4 

22.71 

33.10 

32.4 

23.62 

18.71 

8.57 

8.51 

23.39     +23.37 

9.90       -9.85 

7.34       +7.28 

6.26       -6.17 

14>»    13«  3 

.7V066 

15h     3m  21V809 

15»i  24»     9-.966 

16*^   54«  19V238 

17h   X6»     6- .064 

-83** 

17'    3 

7".78 

+87«» 

32'    e 

►6".60  1 

-84«» 

11'    4 

2".92  1 

+82° 

10'    2 

7".09  1 

-80° 

47'    1 

0".43 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  Urttt  IClBoris. 

AfOotantis. 

X  Urttt  IClBoris. 

(TOoteutU. 

76  I>imooiiiis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  6.5 

Mag.  6.7 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

Aion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Asoen- 

DecU- 
natioB. 

h  m 

•    t 

h  m 

o       / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

June 

17  58 

+8636 

June 

18    7 

-87  39 

June 

19    1 

+89   1 

June 

19  31 

-8913 

If 

June 

20  48 

+8213 

1.6 

8 

49.16 

WW 

46.26 

1.6 

s 

45.45 

42.96 

1.6 

s 
41.43 

1.73 

1.6 

s 
39.79 

0.97 

1.7 

8 

38.73 

36.65 

2.6 

49.25 

46.58 

2.6 

45.68 

43.24 

2.6 

42.05 

2.01 

2.6 

40.96 

1.17 

2.7 

38.86 

36.84 

8.5 

49.34 

46.92 

3.6 

45.93 

43.48 

3.6 

42.68 

2.32 

3.6 

42.06 

1.35 

3.7 

38.99 

37.or 

4.5 

49.41 

47.28 

4.6 

46.18 

43.72 

4.6 

43.26 

2.64 

4.6 

43.16 

1.53 

4.7 

39.14 

37.30 

5.5 

49.46 

47.65 

5.6 

46.45 

43.95 

5.6 

43.75 

2.97 

5.6 

44.32 

1.70 

5.7 

39.29 

37.57 

6.5 

49.47 

48.02 

6.5 

46.75 

44.17 

6.6 

44.15 

3.32 

6.6 

45.56 

1.86 

6.7 

39.42 

37.85 

7.5 

49.46 

48.37 

7.5 

47.07 

44.42 

7.6 

44.46 

3.68 

7.6 

46.88 

2.02 

7.7 

39.55 

38.14 

8.5 

49.43 

48.71 

8.5 

47.40 

44.68 

8.6 

44.69 

4.01 

8.6 

48.27 

2.20 

8.7 

39.66 

38.44 

9.5 

49.40 

49.05 

9.5 

47.74 

44.95 

9.6 

44.87 

4.33 

9.6 

49.67 

2.40 

9.7 

39.77 

38.71 

10.5 

49.37 

49.35 

10.5 

48.05 

46.26 

10.6 

45.06 

4.62 

10.6 

61.03 

2.62 

10.6 

39.87 

38.97 

11.5 

49.36 

49.64 

11.6 

48.33 

46.69 

11.6 

46.27 

4.91 

11.6 

52.32 

2.86 

11.6 

39.96 

39.22 

12.5 

49.35 

49.93 

12.5 

48.66 

46.91 

12.6 

45.62 

5.18 

12.6 

53.51 

3.12 

12.6 

40.07 

39.46 

13.5 

49.35 

50.23 

13.5 

48.74 

46.23 

13.6 

45.81 

5.46 

13.6 

54.60 

3.38 

13.6 

40.17 

39.68 

14.5 

49.36 

50.54 

14.5 

48.90 

46.66 

14.6 

46.14 

5.76 

14.6 

65.58 

3.64 

14.6 

40.27 

39.92 

15.5 

49.36 

50.86 

16.5 

49.04 

46.84 

16.6 

46.48 

.6.07 

15.6 

66.48 

3.88 

15.6 

40.38 

40.1S 

16.5 

49.37 

51.18 

16.5 

49.16 

47.13 

16.6 

46.83 

6.38 

16.6 

57.33 

4.18 

16.6 

40.49 

40.44 

17.5 

49.36 

51.53 

17.5 

49.28 

47.40 

17.6 

47.13 

6.72 

17.6 

58.15 

4.36 

17.6 

40.61 

40.71 

18.5 

49.33 

51.89 

18.6 

49.41 

47.66 

18.6 

47.42 

7.05 

18.6 

58.96 

4.58 

18.6 

40.72 

41.00 

19.5 

49.30 

52.25 

19.5 

49.65 

47.92 

19.5 

47.63 

7.42 

19.6 

59.80 

4.82 

19.6 

40.84 

41.31 

20.5 

49.24 

52.62 

20.5 

49.70 

48.17 

20.5 

47.78 

7.78 

20.6 

60.68 

6.04 

20.6 

40.94 

4i.oa 

21.6 

49.16 

52.98 

21.6 

49.87 

48.44 

21.5 

47.85 

8.14 

21.6 

61.61 

5.26 

21.6 

41.04 

41.95 

22.5 

49.06 

53.31 

22.5 

60.06 

48.71 

22.6 

47.83 

8.60 

22.6 

62.61 

6.48 

22.6 

41.13 

42.28 

23.5 

48.95 

53.65 

23.6 

60.24 

49.00 

23.6 

47.76 

8.84 

23.6 

63.63 

5.71 

23.6 

41.21 

42.62 

24.5 

48.82 

53.96 

24.6 

60.42 

49.32 

24.6 

47.63 

9.16 

24.6 

64.66 

5.98 

24.6 

41.29 

42.94 

25.5 

48.71 

54.25 

26.6 

60.69 

49.65 

25.5 

47.60 

9.48 

26.6 

65.67 

6.24 

25.6 

41.35 

43.26 

26.5 

48.60 

54.53 

26.5 

60.73 

49.99 

26.6 

47.40 

9.77 

26.6 

66.60 

6.52 

26.6 

41.41 

43.54 

27.5 

48.50 

54.81 

27.5 

60.81 

50.32 

27.6 

47.34 

10.07 

27.5 

67.42 

6.83 

27.6 

41.49 

43.82 

28.5 

48.40 

55.09 

28.6 

60.85 

60.66 

28.6 

47.32 

10.36 

28.5 

68.12 

7.13 

28.6 

41.56 

44.1Q 

29.5 

48.31 

55.40 

29.6 

60.85 

60.98 

29.6 

47.36 

10.68 

29.6 

68.71 

7.42 

29.6 

41.63 

44.4€ 

30.5 

48.23 

55.73 

30.6 

60.84 

61.27 

30.6 

47.39 

11.01 

30.6 

69.19 

7.70 

30.6 

41.73 

44.71 

31.5 

48.13 

56.08 

31.6 

60.84 

61.56 

31.6 

47.40 

11.37 

31.6 

69.66 

7.98 

31.6 

41.79 

45.04 

32.5 

48.01 

56.44 

32.5 

60.87 

61.81 

32.6 

47.36 

11.76 

32.6 

70.16 

8.22 

32.6 

41.88 

45.4( 

16.93      +16.90 

24.62      -24.60 

58.37      +e 

«.36 

73.24      -7 

3.24 

7.40       +7.33 

m    58«   41-.809 

Xgh     gm  47..620 

J9h      ym   2 

7". 463 

W  29™  1 

6V746 

20»»  48-  36».323 

+86* 

36'    e 

►1".12 

-87*» 

39'    S 

a".38 

+89'' 

1' 

7".53 

-89*» 

13'    2 

1".02 

+82** 
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i3".34 
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CraCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Xoctaatls. 

t^Ootantts. 

fi  OotantlB. 

S9  H.  Cephei. 

^lOotantls. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Umn 
Time. 

RWit 

Ascen- 

slon. 

Dedi- 
nation. 

Wash. 
Time. 

RiSbt 

ASOHk- 

aion. 

Dedi- 
DBtion. 

Wash. 
Mean 
Time. 

RiSbt 

Aaoen- 

sJon. 

Dedi- 

Wash. 
Mean 
Time. 

Right 

AsoeD- 

akm. 

Decli- 
xiBtion. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

Aion. 

DeoU- 
nstioo. 

h  m 

o       / 

h  m 

e      / 

h  m 

o        / 

h  m 

•    / 

h  m 

•    / 

June 

2138 

-83  5 

June 

2216 

-8622 

June 

22  37 

-8148 

June 

23  27 

+8651 

June 

23  47 

-8227 

1.7 

8 

38.94 

18.85 

1.7 

s 
31.92 

35.12 

1.7 

s 
49.94 

9.43 

1.8 

s 
41.28 

13.58 

1.8 

8 

19.49 

WW 

54.30 

2.7 

39.13 

18.88 

2.7 

32.26 

35.10 

2.7 

50.09 

9.37 

2.8 

41.67 

13.56 

2.8 

19.64 

54.16 

3.7 

39.29 

18.89 

3.7 

32.59 

35.07 

3.7 

50.24 

9.32 

3.8 

42.09 

13.54 

3.8 

19.78 

54.01 

4.7 

39.45 

18.90 

4.7 

32.89 

35.04 

4.7 

50.38 

9.25 

4.8 

42.54 

13.55 

4.8 

19.92 

53.86 

5.7 

39.62 

18.91 

5.7 

33.19 

35.00 

5.7 

50.52 

9.16 

5.8 

42.99 

13.58 

5.8 

20.05 

53.70 

6.7 

39.80 

18.90 

6.7 

33.51 

34.95 

6.7 

50.66 

9.07 

6.8 

43.45 

13.63 

6.8 

20.19 

53.53 

7.7 

39.98 

18.88 

7.7 

33.86 

34.90 

7.7 

50.82 

8.97 

7.8 

43.88 

13.71 

7.8 

20.34 

53.35 

8.7 

40.18 

18.87 

8.7 

34.22 

34.84 

8.7 

50.99 

8.88 

8.8 

44.28 

13.81 

8.8 

20.50 

53.15 

9.7    40.39 

1 

18.88 

9.7 

34.60 

34.80 

9.7 

51.17 

8.80 

9.8 

44.66 

13.91 

9.8 

20.68 

52.97 

10.7 

40.61 

18.91 

10.7 

34.99 

34.79 

10.7 

51.35 

8.74 

10.8 

45.03 

13.99 

10.8 

20.87 

52.81 

11.7 

40.82 

18.97 

11.7 

35.39 

34.78 

11.7 

51.53 

8.69 

11.8 

45.38 

14.06 

11.8 

21.06 

52.67 

12.7 

41.01 

19.05 

12.7 

35.77 

34.80 

12.7 

51.71 

8.68 

12.8 

45.72 

14.12 

12.8 

21.24 

52.56 

13.7 

41.20 

19.14 

13.7 

36.14 

34.84 

13.7 

51.87 

8.69 

13.7 

46.09 

14.17 

13.8 

21.41 

52.46 

14.7 

41.38 

19.24 

14.7 

36.48 

34.90 

14.7 

52.03 

8.71 

14.7 

46.45 

14.22 

14.8 

21.58 

52.38 

15.7 

41.55 

19.34 

15.7 

36.80 

34.97 

15.7 

52.18 

8.73 

15.7 

46.85 

14.27 

15.8 

21.74 

52.30 

16.7 

41.70 

19.43 

16.7 

37.11 

35.04 

16.7 

52.32 

8.75 

16.7 

47.25 

14.33 

16.8 

21.90 

52.24 

17.7 

41.85 

19.53 

17.7 

37.41 

35.09 

17.7 

52.46 

8.76 

17.7 

47.66 

14.40 

17.8 

22.04 

52.18 

18.7 

42.01 

19.61 

18.7 

37.71 

35.14 

18.7 

52.61 

8.78 

18.7 

48.08 

14.48 

18.8 

22.19 

52.11 

19.7 

42.16 

19.69 

19.7 

38.01 

35.18 

19.7 

52.74 

8.79 

19.7 

48.51 

14.58 

19.7 

22.33 

52.04 

20.7    42.32 

19.76 

20.7 

38.31 

35.22 

20.7 

52.88 

8.79 

20.7 

48.94 

14.70 

20.7 

22.49 

51.96 

21.7 

42.48 

19.83 

21.7 

88.62 

35.25 

21.7 

53.03 

8.78 

21.7 

49.36 

14.83 

21.7 

22.65 

51.87 

22.7 

42.65 

19.91 

22.7 

38.95 

35.28 

22.7 

53.18 

8.77 

22.7 

49.76 

14.98 

22.7 

22.81 

51.77 

23.6 

42.83 

• 

20.00 

23.7 

39.31 

35.33 

23.7 

53.35 

8.77 

23.7 

50.14 

15.15 

23.7 

22.99 

51.68 

24.6 

43.03 

20.09 

24.7 

39.67 

35.38 

24.7 

53.52 

8.79* 

24.7 

50.50 

15.33 

24.7 

23.16 

51.60 

25.6 

43.22 

20.21 

25.7 

40.03 

35.46 

25.7 

53.69 

8.82 

25.7 

50.84 

15.49 

25.7 

23.35 

51.53 

26.6 

43.41 

•20.34 

26.7 

40.40 

35.55 

26.7 

53.87 

8.86 

26.7 

51.16 

15.64 

26.7 

23.54 

51.47 

27.6 

48.59 

20.49 

27.7 

40.75 

35.66 

27.7 

54.04 

8.94 

27.7 

51.48 

15.78 

27.7 

23.73 

51.44 

28.6 

43.74 

20.66 

28.7 

41.09 

35.79 

28.7 

54.19 

9.03 

28.7 

51.81 

15.91 

28.7 

23.91 

51.43 

29.6 

43.88 

20.83 

29.7 

41.38 

35.93 

29.7 

54.33 

9.13 

29.7 

62.17 

16.03 

29.7 

24.08 

51.44 

30.6 

44.03 

20.99 

30  J7 

41.67 

36.05 

30.7 

54.46 

9.23 

30.7 

52.55 

16.17 

30.7 

24.23 

51.45 

31.6 

44.15 

21.14 

31.7 

41.92 

36.16 

31.7    54.59 

9.32 

31.7 

52.95 

16.33 

31.7 

24.37 

51.46 

32.6 

44.27 

21.28 

32.6 

42.17 

36.27 

32.7    54.71 

9.39 

32.7 

63.37 

16.51 

32.7 

24.51 

51.46 

8.31         -8.25 

15.82      -15.79 

7.01 

6.94 

18.22      +18.19 

7.( 

)3       -7.56 

21^    38»   29- .050 

22»»   16»  20«.949 

22»»  37"^  4 

5-.323 

23*^  27»  43V851 

23^  47^  20».032 

-83*' 

5'     I 

0".66 

-86*» 

23' 

9".03  1 

-81*» 

48'    4 

t3".57 

+86** 

61'    1 

.8".76  1 

-82^ 

28'    2 

«".42 

72599*»— 1918 18 
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APPAKENT  PLACES  OF  STABS,  1918. 


CmCUMPOLAS  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHIMGTCm. 


48H.  Ce^lML 
Mag.  40^ 

a  Unas  Minozli. 
(Polaru.) 
Mag.  2.1 

4  Q.  OoteBtU. 
Mag.  5.6 

Ozoooitaidgc  750. 

Mag.  6.7 

GnwBbildge  044. 

Mag.  6.4 

Wtth. 
Umn 
Ttane. 

Risbt 

Aflcm- 

Mkm. 

Dedi- 

Wuh. 
Mean 
Tim«. 

RJKht 

Aflcm- 

fiion. 

nation. 

Wash. 
Mean 
Time. 

R«ht 

Aaoen- 

aion. 

Deeli- 
natJon. 

VTaah. 
Mean 
Time. 

Ajoen- 

skm. 

Dectt- 

WadL 
Mean 
Time. 

Right 

Aaoeo- 

sion. 

Dedi- 
nation. 

h  m 

o       / 

h  m 

o        / 

h  m 

o       / 

h  m 

•    • 

h  m 

•    / 

July 

067 

+8549 

July 

130 

+8851 

July 

141 

-8510 

July 

4  10 

+8520 

July 

535 

+85  9 

0.8 

22.88 

0.46 

0.8 

54.90 

57.21 

0.8 

8 

49.38 

29.29 

0.9 

22.05 

14.12 

0.9 

31.86 

27.51 

1.8 

23.21 

0.49 

1.8 

56.10 

57.17 

1.8 

49.59 

29.17 

1.9 

22.26 

13.87 

1.9 

31.98 

27.20 

2.8 

23.56 

0.53 

2.8 

57.37 

57.15 

2.8 

49.78 

29.04 

2.9 

22.49 

13.61 

2.9 

32.11 

26.88 

8.8 

23.91 

0.58 

3.8 

58.67 

57.14 

3.8 

49.97 

28.93 

3.9 

22.75 

13.37 

3.9 

32.28 

26.56 

4.8 

24.26 

0.68 

4.8 

59.97 

57.17 

4.8 

50.17 

28.78 

4.9 

23.02 

13.16 

4.9 

32.45 

26.25 

5.8 

24.61 

0.79 

5.8 

61.22 

57.21 

5.8 

50.38 

28.62 

5.9 

23.29 

12.97 

5.9 

32.64 

25.96 

6.8 

24.93 

0.91 

6.8 

62.42 

57.27 

6.8 

50.61 

28.46 

6.9 

23.56 

12.83 

6.9 

32.84 

25.69 

7.7 

25.25 

1.04 

7.8 

63.54 

57.35 

7.8 

50.85 

28.30 

7.9 

23.82 

12.69 

7.9 

33.03 

25.45 

8.7 

25.53 

1.15 

8.8 

64.60 

57.41 

8.8 

51.11 

28.14 

8.9 

24.06 

12.55 

8.9 

33.20 

25.22 

9.7 

25.81 

1.25 

9.8 

65.63 

57.47 

9.8 

51.37 

28.02 

9.9 

24.29 

12.41 

9.9 

33.36 

25.00 

10.7 

26.08 

1.35 

10.8 

66.65 

57.53 

10.8 

51.64 

27.92 

10.9 

24.50 

12.26 

10.9 

33.51 

24.78 

11.7 

26.36 

1.43 

11.8 

67.67 

57.57 

11.8 

51.89 

27.84 

11.9 

24.71 

12.09 

11.9 

33.65 

24.53 

12.7 

26.64 

1.52 

12.8 

68.73 

57.58 

12.8 

52.14 

27.78 

12.9 

24.93 

11.92 

12.9 

33.79 

24i7 

13.7 

26.95 

1.60 

13.8 

69.84 

57.61 

13.8 

52.39 

27.72 

13.9 

25.16 

11.73 

13.9 

33.94 

24.01 

14.7 

27.26 

1.68 

14.8 

71.00 

57.65 

14.8 

52.64 

27.67 

14.9 

25.38 

11.55 

14.9 

34.10 

23.74 

16.7 

27.58 

1.78 

15.7 

72.19 

57.68 

15.8 

52.86 

27.64 

15.9 

25.63 

11.37 

15.9 

34.27 

23.46 

16.7 

27.90 

1.89 

16.7 

73.41 

57.73 

16.8 

53.08 

27.60 

16.9 

26.90 

11.19 

16.9 

34.44 

23.19 

17.7 

28.23 

2.03 

17.7 

74.66 

57.81 

17.8 

53.30 

27.54 

17.9 

26.18 

11.02 

17.9 

34.64 

22.90 

18.7 

28.56 

2.19 

18.7 

75.92 

57.90 

18.7 

53.62 

27.49 

18.9 

26.46 

10.86 

18.9 

34.86 

22.63 

19.7 

28.89 

2.37 

19.7 

77.15 

58.02 

19.7 

63.74 

27.42 

19.8 

26.76 

10.74 

19.9 

35.09 

22.39 

20.7 

29.20 

2.54 

20.7 

78.35 

58.15 

20.7 

53.97 

27.34 

20.8 

27.07 

10.63 

20.9 

35.33 

22.16 

21.7 

29.50 

2.72 

21.7 

79.60 

68.28 

21.7 

54.22 

27.25 

21.8 

27.37 

10.53 

21.9 

35.57 

21.95 

22.7 

29.79 

2.92 

22.7 

80.59 

68.43 

22.7 

54.49 

27.18 

22.8 

27.66 

10.43 

22.9 

35.80 

21.75 

23.7 

30.07 

3.13 

23.7 

81,63 

68.67 

23.7 

54.76 

27.12 

23.8 

27.94 

10.35 

23.9 

36.02 

21.58 

24.7 

30.31 

3.31 

24.7 

82.62 

58.71 

24.7 

55.03 

27.08 

24.8 

28.20 

10.28 

24.9 

36.24 

21.40 

25.7 

30.56 

3.48 

25.7 

83.60 

68.82 

25.7 

56.31 

27.06 

26.8 

28.45 

10.21 

25.9 

36.44 

21.21 

26.7 

30.83 

3.63 

26.7 

84.61 

68.93 

26.7 

56.67 

27.07 

26.8 

28.70 

10.10 

26.9 

36.63 

20.99 

27.7 

31.11 

3.78 

27.7 

85.68 

69.03 

27.7 

66.82 

27.10 

27.8    28.96 

9.98 

27.9 

36.82 

20.77 

28.7 

31.39 

3.94 

28.7 

86.83 

59.13 

28.7 

66.06 

27.13 

1 

28.8 

29.23 

9.85 

28.9 

37.03 

20.54 

29.7 

31.71 

4.11 

29.7 

88.04 

69.25 

29.7 

56.27 

27.16 

29.8 

29.53 

9.71 

29.9 

37.25 

20.29 

30.7 

32.04 

4.30 

30,7 

80.29 

69.38 

30.7 

56.48 

27.19 

30.8 

29.84 

9.69 

30.9 

37.50 

20.05 

31.7 

32.36 

4.52 

31.7 

90.65 

69.65 

31.7 

56.69 

27.20 

31.8 

30.16     9.48 1 

31.9 

37.77 

19.82 

13.71      +1 

3.67 

50.a 

►3      +50.62 

11.89     -11.84 

12.30     +12.26 

11.84     +11.80 

0»»    67»   1 

6».959 

Jh  30«  42».307  1 

V"  41«  58*.687 

4h   10"  20-.187 

f^  35«  31».554 

+86<> 

49' 

4".72 

+88° 

62' 

2".06  1 

-85° 

11'      , 

3".34  1 

+85° 

20'    1 

9".62  1 

+85° 

9'    a 

2".39 
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C3RCUMP0LAS  STAR& 

FOR  THE  T7PPER  TRANSIT  AT  WASHINGTON. 


81 0.  XenMB. 

CXenM. 

61  H.  Cephei. 

86  H.  Oamtiop. 

7  Q.  Octantts. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.8 

Mag.  5.1 

Mag.  6.4 

'Mb. 

tan 

Inw. 

RWit 

Asotn- 

skm. 

Dedi- 
nation. 

W^ash. 
Mean 
TlnM. 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Rifdit 
Ascen- 
sion. 

Dedl- 
natlon. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl* 
natloiu 

h  m 

•    / 

h  m 

o       / 

h  m 

•    / 

h  m 

0    / 

h  m 

■    t 

uly 

5  45 

-8449 

July 

6  46 

-8043 

July 

7    2 

+8710 

July 

7  13 

+8234 

00 

July 

7  15 

-8654 

ft 

0.9 

38.38 

41.94 

1.0 

41.15 

48.22 

1.0 

s 
29.67 

45.76 

1.0 

55.23 

20.45 

1.0 

18.80 

24.02 

1.9 

38.41 

41.66 

2.0 

41.13 

47.94 

2.0 

29.68 

45.39 

2.0 

65.23 

20.09 

2.0 

18.71 

23.77 

2.9 

38.44 

41.38 

3.0 

41.12 

47.66 

3.0 

29.72 

45.02 

3.0 

55.25 

19.73 

3.0 

18.62 

23.53 

3.9 

38.45 

41.11 

3.9 

41.11 

47.38 

4.0 

29.80 

44.65 

4.0 

55.28 

19.38 

4.0 

18.50 

23.29 

4.9 

38.45 

40.82 

4.9 

41.10 

47.12 

5.0 

29.93 

44.28 

5.0 

55.33 

19.02 

5.0 

18.38 

23.02 

5.9 

38.46 

40.51 

5.9 

41.08 

46.83 

6.0 

30.07 

43.93 

6.0 

55.38 

18.67 

6.0 

18.24 

22.75 

6.9 

38.48 

40.20 

6.9 

41.06 

46.51 

7.0 

30.25 

43.61 

7.0 

55.44 

18.36 

7.0 

18.11 

22.47 

7.9 

38.50 

39.86 

7.9 

41.04 

46.17 

7.9 

30.40 

48.30 

8.0 

55.60 

18.07 

8.0 

17.98 

22.16 

8.9 

38.53 

39.52 

8.9 

41.03 

45.84 

8.9 

30.55 

43.02 

9.0 

65.66 

17.78 

9.0 

17.87     21.82 

9.9 

38.58 

39.19 

9.9 

41.02 

45.47 

9.9 

30.68 

42.73 

10.0 

55.61 

17.51 

10.0 

17.78 

21.47 

10.9 

38.65 

38.84 

10.9 

41.02 

45.11 

10.9 

30.79 

42.45 

10.9 

55.65 

17.24 

11.0 

17.73 

21.12 

11.9 

38.73 

38.52 

11.9 

41.03 

44.77 

11.9 

30.89 

42.15 

11.9 

55.69 

16.97 

11.9 

17.69 

20.78 

12.9 

38.81 

38.20 

12.9 

41.04 

44.43 

12.9 

30.98 

41.84 

12.9 

55.72 

16.66 

12.9 

17.68 

20.46 

13.9 

38.89 

37.91 

13.9 

41.07 

44.11 

13.9 

31.08 

41.62 

13.9 

55.75 

16.35 

13.9 

17.68 

20.16 

14.9 

38.98 

37.63 

14.9 

41.09 

43.79 

14.9 

31.17 

41.19 

14.9 

65.78 

16.04 

14.9 

17.68 

19.86 

15.9 

39.06 

37.36 

15.9 

41.11 

43.51 

15.9 

31.29 

40.85 

15.9 

55.82 

15.71 

15.9 

17.69 

19.68 

16.9 

39.15 

37.09 

16.9 

41.13 

43.22 

16.9 

31.43 

40.60 

16.9 

55.86 

15.88 

16.9 

17.70 

19.31 

17.9 

39.23 

36.83 

17.9 

41.16 

42.95 

17.9 

31.60 

40.14 

17.9 

55.91 

15.02 

17.9 

17.71 

19.03 

18.9 

39.30 

36.58 

18.9 

41.17 

42.68 

18.9 

31.79 

39.81 

18.9 

56.00 

14.68 

18.9 

17.70 

18.76 

19.9 

39.38 

36.30 

19.9 

41.18 

42.38 

19.9 

32.02 

39.46 

19.9 

56.09 

14.35 

19.9 

17.67 

18.49 

20.9 

39.45 

36.02 

20.9 

41.19 

42.07 

20.9 

32.28 

39.13 

20.9 

56.18 

14.03 

20.9 

17.64 

18.21 

21.9 

39.53 

35.72 

21.9 

41.22 

41.76 

21.9 

32.54 

38.81 

21.9 

56.27 

13.72 

21.9 

17.61 

17.89 

22.9 

39.61 

35.41 

22.9 

41.24 

41.43 

22.9 

32.81 

38.54 

22.9 

56.37 

13.43 

22.9 

17.60 

17.67 

23.9 

39.70 

35.09 

23.9 

41.26 

41.07 

23.9 

33.06 

38.27 

23.9 

66.47 

13.17 

23.9 

17.59 

17.22 

24.9 

39.82 

34.77 

24.9 

41.29 

40.73 

24.9 

33.29 

38.00 

24.9 

56.56 

12.91 

24.9 

17.62 

16.88 

!5.9 

39.94 

34.48 

25.9 

41.33 

40.40 

25.9 

33.51 

37.74 

25.9 

56.64 

12.65 

25.9 

17.66 

16.63 

».9 

40.07 

34.20 

26.9 

41.38 

40.07 

26.9 

33.70 

37.45 

26.9 

56.71 

12.37 

26.9 

17.75 

16.20 

7.9 

40.22 

33.95 

27.9 

41.43 

39.76 

27.9 

33.88 

37.14 

27.9 

56.78 

12.07 

27.9 

17.85 

15.91 

8.9 

40.35 

33.71 

28.9 

41.48 

39.48 

28.9 

34.07 

36.83 

28.9 

56.85 

11.75 

28.9 

17.95 

15.62 

}.9 

40.49 

33.48 

29.9 

41.63 

39.22 

29.9 

34.29 

36.60 

29.9 

56.92 

11.42 

29.9 

18.05 

15.36 

).9 

40.62 

33.25 

30.9 

41.58 

38.96 

30.9 

34.55 

36.15 

30.9 

57.01 

11.07 

30.9 

18.14 

15.10 

L.9 

40.73 

33.05 

31.9 

41.63 

38.70 

31.9 

34.85 

36.81 

31.9 

57.13 

10.73 

31.9 

18.22 

14.85 

1.09      -11.06 

6.21       -6.13 

20.31     +20.29 

7.73       +7.67 

18.52     -18.60 

6»»   46»     3«.076 

6*»  46»  53«.600 

7h     2«  33-.206 

yh   13m  66..106 

7»»  16"    0*.004 

4** 

49'    4 

5".59  1 

-80*» 

43'    4 

2".15  1 

+87*» 

10'    4 

9".32 

+82^ 

34'    2 

t3".73  1 

-86^ 

54'    1 

3".24 

276  APPARENT  PLACES  OF  STAE8,  1918. 


CmCUMPOLAR  STARS. 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Gioombildge  1119. 
Mag.  7.0 

C  Ootantis. 
Mag.  5.4 

1  H.  Draoanis. 
Mag.  4.6 

C  CliamftleontiB. 
Mag.  6.2 

80  H.  Oamelop. 
Mag.  5.8 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

DecU. 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli. 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Ri^t 
Ascen- 
sion. 

DMit. 
natim 

•  1 

h  m 

e      / 

h  m 

o        / 

h  m 

o       / 

h  m 

e      / 

h  m 

July 

816 

+8852 

July 

9    8 

-8620 

July 

9  25 

+8141 

July 

9  36 

-8034 

July 

10  21 

+32  51 
II 

1.1 

8 

32.25 

47.09 

1.1 

30.88 

38.30 

1.1 

30.39 

26.49 

1.1 

14.04 

51.94 

1.2 

11.84 

36.95 

2.1 

31.87 

46.76 

2.1 

30.74 

38.10 

2.1 

30.29 

25.22 

2.1 

13.96 

51.75 

2.2 

11.69 

36.73 

8.1 

31.56 

46.39 

3.1 

30.60 

37.92 

3.1 

30.21 

24,94 

3.1 

13.89 

51.68 

3.2 

11.56 

36.47 

4.1 

31.34 

46.02 

4.1 

30.43 

37.74 

4.1 

30.14  1 

24.61 

4.1 

13.81 

51.42 

4.1 

11.43 

36.19 

6.1 

81.21 

45.64 

6.1 

30.27 

37.57 

6.1 

30.09 

24.28 

6.1 

13.73 

51.26 

5.1 

11.33 

35.92 

6.1 

31.16 

45.27 

6.1 

30.09 

37.38 

6.1 

30.05 

23.95 

6.1 

13.64 

51.10 

6.1 

11.23 

35.64 

7.1 

31.17 

44.94 

7.1 

29.91 

37.17 

7.1 

30.01 

23.66 

7.1 

13.55 

50.92 

7.1 

11.16 

35.36 

8.0 

31.20 

44.61 

8.1 

29.72 

36.94 

8.1 

29.98 

23.36 

8.1 

18.46 

50.72 

8.1 

11.07 

35.09 

9.0 

31.22 

44.29 

9.1 

29.54 

36.68 

9.1 

29.95 

23.08 

9.1 

13.36 

50.49 

9.1 

10.99 

34.85 

10.0 

31.20 

44.00 

10.1 

29.36 

36.42 

10.1 

29.92 

22.81 

10.1 

13.27 

50.26 

10.1 

10.92 

34.61 

11.0 

31.14 

43.70 

11.1 

29.22 

36.14 

11.1 

29.88 

22.66 

11.1 

13.18 

49.98 

11.1 

10.83 

34.37 

12.0 

31.04 

43.39 

12.1 

29.06 

35.87 

12.1 

29.83 

22.29 

12.1 

13.09 

49.71 

12.1 

10.73 

34.14 

13.0 

30.91 

43.08 

13.1 

28.93 

35.59 

13.1 

29.77 

22.02 

13.1 

13.03 

49.44 

13.1 

10.63 

33.90 

14.0 

30.76 

42.75 

14.1 

28.82 

35.31 

14.1 

29.71 

21.74 

14.1 

12.97 

49.19 

14.1 

10.52 

33.66 

15.0 

30.63 

42.41 

15.1 

28.71 

35.05 

15.1 

29.66 

21.46 

15.1 

12.91 

48.94 

16.1 

10.41 

33.39 

16.0 

30.53 

42.06 

16.1 

28.61 

34.81 

16.1 

29.60 

21.13 

16.1 

12.86 

48.70 

16.1 

10.80 

33.13 

17.0 

30.47 

41.70 

17.1 

28.52 

34.57 

17.1 

29.55 

20.81 

17.1 

12.79 

48.46 

17.1 

10.19 

32.85 

18.0 

30.47 

41.32 

18.1 

28.42 

34.34 

18.1 

29.50 

20.48 

18.1  ;  12.73 

48.23 

18.1 

10.10 

32.55 

19.0 

30.53 

40.94 

19.1 

28.31 

34.10 

19.1 

29.46 

20.14 

19.1  '  12.67 

48.00 

19.1 

10.01 

32.23 

20.0 

30.70 

40.57 

20.1 

28.20 

33.86 

20.1 

29.46 

19.78 

20.1 

12.61 

47.77 

20.1 

9.94 

31.91 

21.0 

30.93 

40.20 

21.0 

28.07 

33.61 

21.1 

29.44 

19.43 

21.1    12.65 

47.64 

21.1 

9.88 

31.S0 

22.0 

31.21 

39.85 

22.0 

27.94 

33.35 

22.1 

29.44 

19.09 

22.1 

12.47 

47.30 

22.1 

9.83 

31.27 

23.0 

31.51 

39.52 

23.0 

27.81 

33.08 

23.1 

29.45 

18.77 

23.1 

12.40 

47.03 

23.1 

9.79 

30.95 

24.0 

31.81 

39.21 

24.0 

27.68 

32.77 

24.1 

29.45 

18.47 

24.1 

12.34 

46.77 

24.1 

9.76 

30.65 

25.0 

32.06 

38.90 

25.0 

27.58 

32.45 

25.1 

29.44 

18.18 

25.1 

12.28 

46.46 

25.1 

9.70 

30.88 

26.0 

32.25 

38.58 

26.0 

27,48 

32.13 

26.0 

29.44 

17.89 

26.1 

12.22 

46.15 

26.1 

9.66 

30.10 

26.9 

32.38 

38.26 

27.0 

27.40 

31.81 

27.0 

29.41 

17.60 

27.1 

12.17 

45.86 

27.1 

9.67 

29.82 

27.9 

32.49 

37.94 

28.0 

27.35 

31.52 

28.0 

29.38 

17.28 

28.0 

12.12 

46.56 

28.1 

9.49 

29.54 

28.9 

32.61 

37.58 

29.0 

27.31 

31.23 

29.0 

29.35 

16.95 

29.0 

12.08 

45.27 

29.1 

9.42 

29.22 

29.9 

32.77 

37.21 

30.0 

27.27 

30.96 

30.0 

29.34 

16.59 

30.0 

12.07 

44.98 

30.1 

9.34 

28.89 

30.9 

33.01 

30.82 

31.0 

27.24 

30.70 

31.0 

29.32 

16.20 

31.0 

12.04 

44.73 

31.1 

9.28 

28.52 

81.9 

33.32 

36.42 

32.0 

27.19 

30.45 

32.0 

29.32 

15.82 

32.0 

12.01 

44.49 

32.1 

9.22 

28.15 

51.09      +51.08 

12.32     -12.28 

6.92       +6.85 

6.11       -6.03 

8.] 

18       +8.12 

gh    igm  48M25 

9^     8«  49".775 

d^   25«  30».501 

9»'   36"»  20-.688 

W 

21"»  12-.394 

+88*» 

52'    4 

19".08 

-85'' 

20'    ] 

2".12 

+81° 

41'    2 

?5".82 

-80° 

34'    2 

:3".04 

+82° 

68'    J 

J5".87 
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aRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


i/Octantls. 

Bzftdley  1678. 

I  Ootiiitis. 

SSH.Camelop.te^. 

K  Octantii. 

Mag.  6.3 

< 

Klag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  5.6 

■n 

Right 

Aaoan- 

skm. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

Right 

Asoen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 

h  m 

•    / 

h  m 

0          / 

h  m 

o       / 

h  m 

•    t 

h  m 

o        / 

ly 

10  69 

-84  9 

July 

1214 

+88  9 

July 

12  46 

-8441 

If 

July 

12  48 

+8361 

July 

13  27 

-8622 

L.2 

s 
50.38 

45.22 

1.2 

21.97 

19.83 

1.3 

20.17 

18.35 

1.3 

31.00 

35.17 

1.8 

8 

36.70 

35.60 

2.2 

50.23 

45.14 

2.2 

21.23 

19.75 

2.3 

19.99 

18.39 

2.3 

30.77 

35.14 

2.3 

36.51 

35.69 

U 

50.08 

45.06 

3.2 

20.50 

19.63 

3.2 

19.81 

18.44 

3.3 

30.55 

35.10 

3.3 

36.32 

36.78 

i2 

49.91 

45.00 

4.2 

19.76 

19.50 

4.2 

19.65 

18.50 

4.2 

30.34 

35.04 

4.3 

36.14 

35.88 

U 

49.74 

44.95 

5.2 

19.07 

19.35 

5.2 

19.47 

18.57 

5.2 

30.12 

34.95 

5.3 

36.96 

36.00 

6.2 

49.57 

44.89 

6.2 

18.43 

19.17 

6.2 

19.29 

18.65 

6.2 

29.93 

34.86 

6.3 

35.76 

36.13 

7.2 

49.38 

44.81 

7.2 

17.82 

19.00 

7.2 

19.09 

18.71 

7.2 

29.74 

34.74 

7.3 

35.64 

36.26 

B.2 

49.19 

44.72 

8.2 

17.25 

18.84 

8.2 

18.87 

18.77 

8.2 

29.67 

34.62 

8.8 

36.30 

36.36 

9.2 

49.00 

44.59 

9.2 

16.70 

18.69 

9.2 

18.63 

18.81 

9.2 

29.40 

84.51 

9.3 

36.04 

36.47 

0.2 

48.80 

44.46 

10.2 

16.17 

18.54 

10.2 

18.40 

18.82 

10.2 

29.23 

34.42 

10.3 

34.78 

36.65 

1.2 

48.61 

44.32 

11.2 

15.62 

18.41 

11.2 

18.16 

18.82 

11.2 

29.06 

o4.v4 

11.3 

34.51 

36.60 

2.2 

48.42 

44.15 

12.2 

15.03 

18.29 

12.2 

17.94 

18.80 

12.2 

28.88 

34.26 

12.3 

34.26 

36.64 

3.1 

48.25 

43.97 

13.2 

14.43 

18.16 

13.2 

17.71 

18.75 

13.2 

28.69 

34.19 

13.3 

34.00 

36.66 

.4.1 

48.08 

43.79 

14.2 

13.80 

18.04 

14.2 

17.52 

18.70 

14.2 

28.50 

34.13 

14.2 

33.76 

36.67 

.5.1 

47.94 

43.61 

15.2 

13.15 

17.90 

15.2 

17.31 

18.66 

15.2 

28.30 

34.07 

16.2 

33.52 

36.67 

i6.1 

47.79 

43.45 

16.2 

12.49 

17.73 

16.2 

17.12 

18.60 

16.2 

28.08 

33.96 

16.2 

33.30 

36.66 

17.1 

47.65 

43.30 

17.2 

11.83 

17.57 

17.2 

16.94 

18.56 

17.2 

27.87 

33.86 

17.2 

33.08 

36.66 

18.1 

47.51 

43.15 

18.2 

11.16 

17.40 

18.2 

16.75 

18.53 

18.2 

27.67 

33.72 

18.2 

32.89 

36.69 

19.1 

47.38 

43.00 

19.2 

10.51 

17.18 

19.2 

16.58 

18.50 

19.2 

27.47 

33.59 

19.2 

32.67 

36.71 

».l 

47.23 

42.86 

20.2 

9.91 

16.95 

20.2 

16.40 

18.49 

20.2 

27.28 

33.41 

20.2 

32.46 

86.76 

11.1 

47.08 

42.71 

21.2 

9.35 

16.72 

21.2 

16.20 

18.48 

21.2 

27.10 

33.23 

21.2 

32.24 

36.80 

2.1 

46.91 

42.55 

22.2 

8.82 

16.48 

22.2 

15.99 

18.47 

22.2 

26.93 

33.04 

22.2 

32.00 

36.84 

3.1 

46.74 

42.37 

23.2 

8.33 

16.25 

23.2 

15.77 

18.44 

23.2 

26.77 

32.84 

28.2 

31.75 

36.87 

54.1 

46.57 

42.19 

24.2 

7.86 

16.02 

24.2 

15.54 

18.40 

24.2 

26.61 

32.66 

24.2 

31.48 

36.87 

1 
15.1 .  46.40 

41.97 

25.2 

7.38 

15.80 

25.2 

15.31 

18.32 

25.2 

26.46 

32.52 

26.2 

31.21 

36.87 

8.1  ■  46.25 

41.74 

26.2 

6.89 

15.61 

26.2 

15.09 

18.24 

26.2 

26.29 

32.36 

26.2 

30.93 

36.84 

7.1  1 46.10 

41.60 

27.2 

6.35 

15.42 

27.2 

14.87 

18.11 

27.2 

26.12 

32.21 

27.2 

30.69 

36.79 

8.1 

46.97 

41.27 

28.2 

5.79 

15.23 

28.2 

14.67 

17.98 

28.2 

25.93 

32.06 

28.2 

30.44 

36.71 

9.1 

46.86 

41.04 

29.2 

5.19 

15.02 

29.2 

14.49 

17.86 

29.2 

25.74 

31.91 

29.2 

30.21 

36.63 

0.1 

46.76 

40.82 

30.2 

4.57 

14.80 

80.2 

14.31 

17.76 

80.2 

25.64 

31.75 

30.2 

30.02 

36.57 

l.l 

46.66 

40.63 

31.2 

3.95 

14.54 

81.2 

14.17 

17.65 

31.2 

25.34 

31.56 

31.2 

29.82 

36.51 

>.l    46.64 

40.44 

32.1 

3.38 

14.26 

82.2 

14.01 

17.56 

82.2 

25.15 

31.33 

32.2 

29.63 

36.46 

9.83         -9.78 

31.( 

)6     +31.04 

10.80      -10.76 

9.35       +9.30 

12.41     -12.37 

Qb    69«   64«.915 

12»» 

14«  28-.804|    12»»  46«  13M31 

12»»  48«  30-.862 

13»»  27»  23V749 

4<» 

9' 

9".97 

+88^ 

9'    1 

.6".14 

l-84« 

40'    4 

1".95 

+83** 

51'    3 

0".88 

-85^ 

22' 

0".86 
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APPARENT  PLACES  OF  STARS,  1918. 

CraCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<^Ootiiitii. 
Mag.  4.1 

Qroombxidfe  8288. 

Mag.  7.2 

p  OotantlB. 
Mag.  5.7 

€  UnSB  IClBOXll. 

Mag.  4.4 

59  O.  Apodls. 
Mag.  5.9 

Wash. 
Mean 
Tbne. 

Right 

Aaoen- 

8km. 

DecU- 
natkm. 

Wash. 
Mean 
Time. 

R^ht 
Asoen- 

sion. 

Dedi- 
natkm. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 

Aaoen- 
sion. 

Dedl* 
natioa. 

h  m 

e      i 

h  m 

•    1 

h  m 

•    / 

h  m 

•    / 

h  m 

•       9 

July 

14  13 

-8318 
ft 

July 

15    3 

+87  33 

July 

15  24 

-8412 

July 

16  54 

+8210 

July 

17  16 

-8047 

1.3 

s 
50.64 

9.17 

1.4 

22.92 

2.39 

1.4 

31.03 

6.98 

1.4 

22.80 

32.77 

1.4 

23.63 

18.48 

2.3 

50.52 

9.29 

2.3 

22.42 

2.57 

2.4 

30.93 

7.17 

2.4 

22.71 

33.10 

2.4 

23.62 

18.71 

8.3 

50.41 

9.42 

3.3 

21.89 

2.75 

3.4 

30.84 

7.36 

3.4 

22.60 

33.42 

3.4 

23.61 

18.9( 

4.3 

50.31 

9.57 

4.3 

21.34 

2.89 

4.4 

30.76 

7.58 

4.4 

22.50 

33.72 

4.4 

23.62 

19.18 

5.3 

50.20 

9.74 

5.3 

20.80 

3.00 

5.4 

30.67 

7.80 

5.4 

22.38 

33.99 

5.4 

23.62 

19.46 

6.3 

50.07 

9.91 

6.3 

20.28 

3.10 

6.4 

30.58 

8.04 

6.4 

22.27 

34.23 

6.4 

23.62 

19.73 

7.3 

49.95 

10.09 

7.3 

19.77 

3.18 

7.3 

30.47 

8.29 

7.4 

22.16 

34.46 

7.4 

23.62 

20.01 

8.3 

49.82 

10.26 

8.3 

19.28 

3.25 

8.3 

30.35 

8.53 

8.4 

22.05 

34.69 

8.4 

23.61 

20.33 

9.3 

49.65 

10.42 

9.3 

18.82 

3.32 

9.3 

30.21 

8.76 

9.4 

21.94 

34.91 

9.4 

23.58 

20.63 

10.3 

49.48 

10.56 

10.3 

18.37 

3.40 

10.3 

30.06 

8.99 

10.4 

21.84 

35.13 

10.4 

23.54 

20.92 

11.3 

49.32 

10.65 

11.3 

17.92 

3.48 

11.3 

29.89 

9.18 

11.4 

21.74 

35.35 

11.4 

23.50 

21.20 

12.3 

49.14 

10.74 

12.3 

17.46 

3.57 

12.3 

29.73 

9.36 

12.4 

21.64 

35.59 

12.4 

23.45 

21.47 

13.3    48.97 

10.82 

13.3 

16.99 

3.68 

13.3 

29.56 

9.51 

13.4 

21.53 

35.84 

13.4 

23.40 

21.72 

14.3 

48.82 

10.88 

14.3 

16.50 

3.79 

14.3 

29.40 

9.65 

14.4 

21.42 

36.11 

14.4 

23.34 

21.96 

15.3 

48.67 

10.94 

15.3 

15.99 

3.91 

15.3 

29.25 

9.79 

15.4 

21.30 

36.37 

15.4 

23.28 

22.17 

16.3 

48.52 

10.99 

16.3 

15.45 

4.02 

16.3 

29.11 

9.94 

16.4 

21.18 

36.62 

16.4 

23.23 

22.39 

17.3 

48.38 

11.04 

17.3 

14.90 

4.11 

17.3 

28.97 

10.06 

17.4 

21.06 

36.87 

17.4 

23.19 

22.00 

18.3 

48.25 

11.11 

18.3 

14.34 

4.18 

18.3 

28.83 

10.20 

18.4 

20.92 

37.12 

18.4 

23.15 

22.82 

19.3 

48.11 

11.19 

19.3 

13.76 

4.23 

19.3 

28.71 

10.34 

19.4 

20.79 

37.36 

19.4 

23.11 

23.05 

20.3 

47.98 

11.27 

20.3 

13.19 

4.27 

20.3 

28.58 

10.51 

20.4 

20.65 

37.58 

20.4 

23.08 

23.28 

21.8 

47.83 

11.37 

21.3 

12.62 

4.29 

21.3 

28.44 

10.69 

21.4 

20.50 

37.77 

21.4 

23.04 

23.54 

22.3 

47.69 

11.47 

22.3 

12.09 

4.29 

22.3 

28.29 

10.88 

22.4 

20.36 

37.95 

22.4 

23.00 

23.80 

23.3 

47.52 

11.56 

23.3 

11.57 

4.28 

23.3 

28.13 

11.06 

23.4 

20.22 

38.10 

23.4 

22.95 

21.07 

24.3 

47.34 

11.62 

24.3 

11.07 

4.28 

24.3 

27.96 

11.24 

24.4 

20.09 

38.25 

24.4 

22.91 

24.34 

25.3 

47.16 

11.68 

25.3 

10.59 

4.28 

25.3 

27.77 

11.39 

25.4 

19.96 

38.41 

25.4 

22.83 

24.60 

26.2 

46.99 

11.69 

26.3 

10.10 

4.31 

26.3 

27.58 

11.50 

26.4 

19.83 

38.60 

26.4 

22.75 

24.83 

27.2 

46.81 

11.70 

27.3 

9.60 

4.34 

27.3 

27.39 

11.60 

27.4 

19.70 

38.80 

27.4 

22.66 

25.05 

28.2 

46.64 

11.69 

28.3 

9.07 

4.39 

28.3 

27.20 

11.68 

28.4 

19.57 

39.01 

28.4 

22.57 

25.24 

29.2 

46.48 

11.67 

29.3 

8.52 

4.43 

29.3 

27.03 

11.74 

29.4 

19.42 

39.23 

29.4 

22.49 

25.42 

30.2 

46.33 

11.66 

30.3 

7.92 

4.46 

30.3 

26.87 

11.80 

30.3 

19.27 

39.44 

30.4 

22.43 

25.59 

31.2 

46.20 

11.65 

31.3 

7.31 

4.47 

31.3 

26.72 

11.88 

31.3 

19.12 

39.64 

31.4 

22.37 

25.75 

32.2 

46.07 

11.65 

32.3 

6.70 

4.45 

32.3 

26.58 

11.96 

32.3 

18.95 

39.83 

32.4 

22.31 

25.92 

8.58        -8.52 

23.40      +2 

3.38 

9.90       -9.85 

7.35       +7.28 

6.25       -6.17 

14»»    13»   37V066 

\^     3»  2 

1-.809      If^  24«     9«.966 

W  54»  19-.238 

17h   ie»     6«.064 

-83** 

17'    3 

7".78 

+87* 

32'    5 

6".60 

-84*» 

11'    4 

2".92  1 

+82*» 

10'    2 

7".09 

-80* 

47'    ] 

[0".43 

APPAKENT  PLACES  OF  STABS,  1918. 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPEB  TRANSIT  AT  WASHINGTpN. 


6  TJtEm  MIboxIb. 

;tOotaiitii. 

A.  Uri»  IClBoils. 

iTOotantia. 

76  Diaooiiia. 

Mag.  4.4 

liag.5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Wash. 
Mean 
Time. 

Ascen- 
sion. 

DmAI- 
naUon. 

Wash. 
Mean 
Time. 

RiRbt 
Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

RW»t 
Ascen- 
sion. 

Dedi- 
natlon. 

Wash. 
Mean 
Time. 

RlRlit 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DeeU- 

h  m 

o       / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    t 

h  m 

•    t 

July 

17  58 

+8636 

July 

18    7 

-8739 

ft 

July 

19    1 

+89  1 

July 

19  32 

-8913 

July 

20  48 

+8213 

L6 

48.13 

56.08 

1.5 

50.84 

51.55 

1.5 

47.40 

11.37 

1.5 

8 

9.66 

7.98 

1.6 

41.79 

45.04 

2.5 

48.01 

56.44 

2.5 

50.87 

51.81 

2.5 

47.35 

11.75 

2.5 

10.16 

8.22 

2.6 

41.88 

45.40 

3.5 

47.87 

56.80 

3.5 

50.90 

52.06 

3.5 

47.21 

12.12 

3.5 

10.70 

8.45 

3.6 

41.95 

45.78 

4.5 

47.69 

57.16 

4.5 

50.97 

52.32 

4.5 

46.96 

12.50 

4.5 

11.34 

8.69 

4.6 

42.03 

46.15 

5.5 

47.51 

57.49 

5.5 

51.06 

52.58 

5.5 

46.64 

12.87 

5.5 

12.03 

8.94 

5.6 

42.08 

46.53 

6.5 

47.31 

57.81 

6.5 

51.14 

52.89 

6.5 

46.25 

13.21 

6.5 

12.77 

9.21 

6.6 

42.14 

46.92 

7.5 

47.11 

58.10 

7.5 

51.19 

53.20 

7.5 

45.84 

13.54 

7.5 

13.48 

9.49 

7.6 

42.17 

47.26 

8.5 

46.91 

58.38 

8.5 

51.22 

53.52 

8.5 

45.45 

13.84 

8.5 

14.12 

9.79 

8.6 

42.20 

47.59 

9.5 

46.72 

58.64 

9.5 

51.22 

53.86 

9.5 

45.07 

14.14 

9.5 

14.67 

10.10 

9.6 

42.24 

47.91 

10.4 

46.55 

58.90 

10.5 

51.17 

54.20 

10.5 

44.75 

14.43 

10.5 

15.12 

10.42 

10.6 

42.28 

48.23 

11.4 

46.38 

59.17 

11.5 

51.08 

54.53 

11.5 

44.47 

14.75 

11.5 

15.44 

10.75 

11.6 

42.81 

48.53 

12.4 

46.22 

59.44 

12.4 

50.97 

54.83 

12.5 

44.23 

15.05 

12.5 

15.67 

11.08 

12.6 

42.36 

48.85 

13.4 

46.06 

59.74 

13.4 

50.85 

55.12 

13.5 

43.97 

15.36 

13.5 

15.83 

11.38 

13.6 

42.40 

49.18 

14.4 

45.89 

60.05 

14.4 

50.72 

55.40 

14.5 

43.71 

15.69 

14.5 

15.95 

11.67 

14.6 

42.45 

49.52 

15.4 

45.71 

60.37 

15.4 

50.58 

55.67 

15.5 

43.41 

16.02 

15.5 

16.05 

11.96 

15.6 

42.50 

49.88 

16.4 

45.52 

60.69 

16.4 

50.45 

55.93 

16.5 

43.05 

16.39 

16.5 

16.16 

12.23 

16.5 

42.54 

50.25 

17.4 

45.30 

61.01 

17.4 

50.34 

56.17 

17.5 

42.65 

16.75 

17.5 

16.30 

12.51 

17.5 

42.58 

50.63 

18.4 

45.07 

61.32 

18.4 

50.26 

56.43 

18.5 

42.16 

17.11 

18.5 

16.48 

12.77 

18.5 

42.62 

51.02 

19.4 

44.81 

61.61 

19.4 

50.18 

56.69 

19.5 

41.58 

17.45 

19.5 

16.71 

13.03 

19.5 

42.65 

51.40 

20.4 

44.54 

61.90 

20.4 

50.10 

56.96 

20.5 

40.95 

17.79 

20.5 

16.99 

13.80 

20.5 

42.66 

51.79 

21.4 

44.26 

62.17 

21.4 

50.04 

57.24 

21.5 

40.27 

18.12 

21.5 

17.28 

13.58 

21.5 

42.67 

52.17 

22.4 

43.98 

62.42 

22.4 

49.96 

57.55 

22.5 

39.56 

18.42 

22.5 

17.57 

13.89 

22.5 

42.66 

52.54 

23.4 

43.70 

62.65 

23.4 

49.84 

57.87 

23.5 

38.85 

18.70 

23.5 

17.79 

14.20 

23.5 

42.65 

52.88 

24.4 

43.43 

62.87 

24.4 

49.69 

58.18 

24.5 

38.18 

18.98 

24.5 

17.92 

14.54 

24.5 

42.65 

53.22 

25.4 

43.19 

63.09 

25.4 

49.50 

58.48 

25.5 

37.55 

19.25 

25.5 

17.91 

14.86 

25.5 

42.65 

53.56 

26.4 

42.95 

63.32 

26.4 

49.27 

58.77 

26.4 

36.99 

19.52 

26.5 

17.78 

15.19 

26.5 

42.66 

53.88 

27.4 

42.71 

63.58 

27.4 

49.01 

59.05 

27.4 

36.45 

19.83 

27.5 

17.55 

15.50 

27.5 

42.66 

54.22 

28.4 

42.47 

63.85 

28.4 

48.76 

59.29 

28.4 

35.91 

20.14 

28.5 

17.26 

15.79 

28.5 

42.67 

54.58 

29.4 

42.20 

64.14 

29.4 

48.52 

59.51 

29.4 

35.33 

20.47 

29.5 

16.97 

16.07 

29.5 

42.69 

54.95 

30.4 

41.93 

64.44 

30.4 

48.29 

59.73 

30.4 

34.66 

20.84 

30.5 

16.73 

16.33 

30.5 

42.70 

55.36 

31.4 

41.62 

64.73 

31.4 

48.09 

59.95 

31.4 

33.90 

21.19 

31.5 

16.56 

16.58 

31.5 

42.70 

55.77 

32.4 

41.29 

65.00 

82.4 

47.92 

60.18 

32.4 

33.04 

21.52 

32.5 

16.45 

16.84 

32.5 

42.69 

56.17 

16.95       +16.92 

24.55     -24.53 

58.53     +58.53 

73.46     -73.45 

7.40       +7.33 

l?**    58-  41«.809 

W     6»  47».620 

19h     i«  27».463|    19*^  29«  16«.746 

20»»  48»  36».323 

i-86*» 

36'    I 

>1'M2 

-87** 

39'    i 

)1".38 

+89° 

1' 

7".53 

l-89*» 

13'    S 

tl".02 

+82° 

13'    A 

13".34 
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APPARENT  PLACES  OF  STARS,  1918. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X  Ootantii. 

t^OcttatlB. 

P  Ootantis. 

89  H.  Cephei. 

^lOotentis. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Umxx 
Time. 

Right 

Asoen- 

(tion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedt- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

WadL 
Mean 
Time. 

Right 

Asoao- 

gion. 

Dedi. 
natioa. 

h  m 

•    / 

h  m 

e      / 

h  m 

•    / 

h  m 

O         1 

h  m 

•    f 

July 

2138 

-83   5 
It 

July 

22  16 

-8622 

July 

22  37 

-8148 
It 

July 

23  27 

+8651 

July 

23  47 

-8227 

1.6 

44.15 

21.14 

1.7 

41.92 

36.16 

1.7 

54.59 

9.32 

1.7 

52.95 

16.33 

1.7 

24.37 

51.46 

2.6 

44.27 

21.28 

2.6 

42.17 

36.27 

2.7 

54.71 

9.39 

2.7 

53.37 

16.51 

2.7 

24.51 

51.46 

8.6 

44.41 

21.41 

3.6 

42.44 

36.37 

3.7 

54.84 

9.45 

3.7 

53.78 

16.71 

3.7 

24.65 

51.46 

4.6 

44.55 

21.53 

4.6 

42.72 

36.46 

4.7 

54.97 

9.49 

4.7 

54.18 

16.93 

4.7 

24.80 

51.43 

5.6 

44.70 

21.65 

5.6 

43.03 

36.55 

5.7 

55.11 

9.54 

5.7 

54.56 

17.15 

5.7 

24.97 

51.40 

6.6 

44.87 

21.79 

6.6 

43.34 

36.66 

6.7 

55.26 

9.61 

6.7 

54.90 

17.39 

6.7 

25.14 

51.37 

7.6 

45.04 

21.95 

7.6 

43.66 

36.79 

7.6 

55.42 

9.69 

7.7 

55.23 

17.62 

7.7 

25.33 

51.35 

8.6 

45.20 

22.13 

8.6 

44.00 

36.93 

8.6 

55.58 

9.80 

8.7 

55.52 

17.85 

8.7 

25.51 

51.85 

9.6 

45.35 

22.32 

9.6 

44.32 

37.10 

9.6 

55.74 

9.92 

9.7 

55.81 

18.06 

9.7 

25.69 

51.38 

10.6 

45.50 

22.53 

10.6 

44.62 

37.27 

10.6 

55.88 

10.05 

10.7 

56.11 

18.26 

10.7 

25.87 

51.43 

11.6 

45.63 

22.76 

11.6 

44.91 

37.46 

11.6 

56.03 

10.21 

11.7 

56.41 

18.45 

11.7 

26.03 

51.50 

12.6 

45.74 

22.99 

12.6 

45.17 

37.67 

12.6 

56.15 

10.38 

12.7 

56.72 

18.64 

12.7 

26.19 

51.59 

13.6 

45.85 

23.22 

13.6 

45.41 

37.87 

13.6 

56.27 

10.55 

13.7 

57.05 

18.82 

13.7 

26.34 

51.68 

14.6 

45.95 

23.44 

14.6 

45.63 

38.06 

14.6 

56.38 

10.71 

14.7 

57.39 

19.02 

14.7 

26.49 

51.76 

15.6 

46.05 

23.65 

15.6 

45.85 

38.24 

15.6 

56.49 

10.88 

15.7 

57.74 

19.24 

15.7 

26.62 

51.84 

16.6 

46.15 

23.85 

16.6 

46.06 

38.43 

16.6 

56.59 

11.03 

16.7 

58.08 

19.47 

16.7 

26.76 

51.93 

17.6 

46.25 

24.05 

17.6 

46.28 

38.61 

17.6 

56.70 

11.17 

17.7 

58.43 

19.73 

17.7 

26.89 

52.01 

18.6 

46.35 

24.24 

18.6 

46.50 

38.78 

18.6 

56.82 

11.31 

18.7 

58.78 

20.00 

18.7 

27.04 

62.07 

19.6 

46.46 

24,43 

19.6 

46.73 

38.94 

19.6 

56.94 

11.44 

19.7 

59.12 

20.28 

19.7 

27.18 

52.13 

20.6 

46.59 

24.62 

20.6 

46.98 

39.11 

20.6 

57.06 

11.58 

20.6 

59.42 

20.57 

20.7 

27.33 

52.20 

21.6 

46.72 

24.83 

21.6 

47.25 

39.28 

21.6 

57.20 

11.72 

21.6 

59.70 

20.86 

21.7 

27.49 

62.27 

22.6 

46.84 

25.05 

22.6 

47.52 

39.46 

22.6 

57.33 

11.88 

22.6 

59.96 

21.15 

22.7 

27.66 

62.35 

23.6 

46.96 

25.28 

23.6 

47.79 

39.68 

23.6 

57.46 

12.05 

23.6 

60.20 

21.44 

23.7 

27.83 

62.44 

24.6 

47.08 

25.53 

24.6 

48.04 

39.90 

24.6 

57.59 

12.25 

24.6 

60.43 

21.72 

24.7 

28.00 

52.55 

25.6 

47.18 

25.80 

25.6 

48.28 

40.16 

25.6 

57.70 

12.46 

25.6 

60.66 

21.99 

25.6 

28.16 

52.68 

26.6 

47.27 

26.08 

26.6 

48.49 

40.42 

26.6 

57.81 

12.68 

26.6 

60.92 

22.25 

26.6 

28.31 

62.85 

27.6 

47.34 

26.36 

27.6 

48.68 

40.67 

27.6 

57.91 

12.92 

27.6 

61.19 

22.51 

27.6 

28.44 

53.01 

28.6 

47.40 

26.63 

28.6 

48.83 

40.92 

28.6 

58.00 

13.14 

28.6 

61.48 

22.77 

28.6 

28.57 

53.17 

29.5 

47.45 

26.88 

29.6 

48.97 

41.16 

29.6 

58.07 

13.34 

29.6 

61.79 

23.04 

29.6 

28.69 

53.32 

80.5 

47.51 

27.12 

30.6 

49.12 

41.39 

30.6 

58.16 

13.54 

30.6 

62.10 

23.35 

30.6 

28.80 

53.47 

31.5 

47.58 

27.34 

31.6 

49.28 

41.59 

31.6 

58.24 

13.72 

31.6 

62.39 

23.67 

31.6 

28.91 

53.60 

32.5 

47.66 

27.56 

32.6 

49.45 

41.78 

32.6 

58.33 

13.90 

32.6 

62.68 

23.99 

82.6 

29.03 

53.71 

8.31        -8.25 

15.83      -15.79 

7.01       -6.94 

18.23      +18.20 

7.63       -7.56 

21»»   38«  29-.050 

22^   16»  20-.949 

22'*  37«  45-.323 

23'>  27»  43».851 

23^  47-  20«.032 

-«3<» 

5'    6 

0".66  1 

-86° 

23' 

9".03  1 

-81*» 

48'    4 

3".57  1 

+86° 

51'    1 

8".76  1 

-82*» 

28'    2 

8".42 

APPARENT  PLACES  OF  STARS,  1918, 


281 


CmCUMPOLAR  STABS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 


48  H.  Cephei. 
Hag.  4.5 

a  lJn«  Minorli. 
Mag.  2.1 

4  a.  OotaiLtis. 
Mag.  5.6 

Qroombzidf  e  760. 
Mag.  6.7 

Qroombrldf  e  944. 
Mag.  6.4 

WMfa. 

Mm 

Tlow. 

RlBht 

Asoeo- 

sion. 

Deeli- 
natioii. 

Mean 
Time. 

Right 
sion. 

DecU- 
natfon. 

Mean 
Time. 

RlKht 

Asoeii- 

sion. 

I>Mll- 

natton. 

Wash. 
KeoD 
Time. 

Rigbt 

Aeoeii- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
natlon. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

e       / 

h  m 

e        1 

Aug. 

0  57 

+8549 
ft 

Aug. 

131 

+8851 

Aug. 

141 

-8510 
tt 

Aug. 

410 

+8520 

Aug. 

5  35 

+85  9 
11 

0.7 

s 
32.36 

4.52 

0.7 

30.55 

59.55 

0.7 

56.69 

27.20 

0.8 

8 

30.16 

9.48 

0.9 

8 

37.77 

19.82 

1.7 

32.68 

4.75 

1.7 

31.77 

59.73 

1.7 

56.91 

27.20 

1.8 

30.49 

9.41 

1.9 

38.04 

19.61 

2.7 

32.97 

4.99 

2.7 

32.93 

59.93 

2.7 

57.14 

27.20 

2.8 

30.83 

9.35 

2.9 

38.32 

19.41 

3.7 

33.25 

5.25 

3.7 

34.01 

60.15 

3.7 

57.39 

27.19 

3.8 

31.15 

9.32 

3.9 

38.60 

19.25 

4.7 

33.50 

5.50 

4.7 

35.01 

60.36 

4.7 

57.65 

27.19 

4.8 

31.i5 

9.30 

4.9 

38.87 

19.10 

6.7 

33.74 

5.75 

5.7 

35.97 

60.56 

5.7 

57.91 

27.22 

5.8 

31.74 

9.29 

5.9 

39.12 

18.96 

6.7 

33.96 

5.98 

6.7 

36.90 

60.76 

6.7 

58.18 

27.26 

6.8 

32.01 

9.27 

6.9 

39.35 

18.83 

7.7 

34.20 

6.22 

7.7 

37.83 

60.94 

7.7 

58.45 

27.32 

7.8 

32.29 

9.24 

7.9 

39.59 

18.68 

8.7 

34.43 

6.45 

8.7 

38.79 

61.10 

8.7 

58.71 

27.41 

8.8 

32.56 

9.19 

8.9 

39.82 

18.51 

9.7 

34.67 

6.65 

9.7 

39.76 

61.27 

9.7 

58.95 

27.51 

9.8 

32.83 

9.14 

9.8 

40.04 

18.35 

10.7 

34.92 

6.87 

10.7 

40.78 

61.44 

10.7 

59.18 

27.64 

10.8 

33.11 

9.09 

10.8 

40.27 

18.18 

U.7 

35.19 

7.09 

11.7 

41.85 

61.61 

11.7 

59.41 

27.77 

11.8 

33.40 

9.02 

11.8 

40.51 

17.98 

12.6 

35.46 

7.32 

12.7 

42.93 

61.79 

12.7 

59.62 

27.88 

12.8 

33.71 

8.97 

12.8 

40.76 

17.80 

13.6 

35.73 

7.56 

13.7 

44.05 

62.00 

13.7 

59.83 

27.99 

13.8 

34.02 

8.92 

13.8 

41.03 

17.63 

14.6 

36.01 

7.83 

14.7 

45.15 

62.22 

14.7 

60.04 

28.10 

14.8 

«j4.«j4 

8.88 

14.8 

41.31 

17.45 

15.6 

36.28 

8.12 

15.7 

46.25 

62.44 

15.7 

60.24 

28.19 

15.8 

34.68 

8.86 

15.8 

41.61 

17.29 

16.6 

36.55 

8.42 

16.7 

47.32 

62.68 

16.7 

60.45 

28.28 

16.8 

35.02 

8.86 

16.8 

41.92 

17.15 

17.6 

36.79 

8.73 

17.7 

48.33 

62.95 

17.7 

60.67 

28.37 

17.8 

35.36 

8.89 

17.8 

42.23 

17.08 

18.6 

37.01 

9.05 

18.7 

49.29 

63.23 

18.7 

60.90 

28.45 

18.8 

35.70 

8.93 

18.8 

42.53 

16.92 

19.6    37.22 

9.36 

19.7 

50.17 

63.51 

19.7 

61.14 

28.54 

19.8 

36.01 

8.99 

19.8 

42.83 

16.88 

20.6 

1 
37.41 

9.65 

20.6 

51.01 

63.77 

20.7 

61.39 

28.65 

20.8 

36.31 

9.05 

20.8 

43.12 

16.76 

21.6 

37.60 

9.94 

21.6 

51.81 

64.02 

21.7 

61.63 

28.78 

21.8 

36.60 

9.11 

21.8 

43.39 

16.69 

22.6 

37.79 

10.22 

22.6 

52.63 

64.26 

22.7 

61.87 

28.94 

22.8 

36.87 

9.13 

22.8 

43.64 

16.59 

23.6 

38.00 

10.49 

23.6 

53.49 

64.48 

23.6 

62.09 

29.12 

23.8 

37.15 

9.13 

23.8 

43.89 

16.49 

24.6 

38.22 

10.76 

24.6 

54.40 

64.70 

24.6 

62.29 

29.30 

24.8 

37.45 

9.14 

24.8 

44.16 

16.37 

25.6 

38.44 

11.03 

25.6 

55.38 

64.94 

25.6 

62.49 

29.49 

25.7 

37.76 

9.14 

25.8 

44.43 

16.23 

26.6 

38.69 

11.30 

26.6 

56.42 

65.19 

26.6 

62.66 

29.68 

26.7 

38.08 

9.14 

26.8 

44.72 

16.08 

27.6 

38.93 

11.62 

27.6 

57.46 

65.45 

27.6 

62.82 

29.86 

27.7 

38.43 

9.17 

27.8 

45.04 

15.95 

28.6 

39.17 

11.97 

28.6 

58.48 

65.75 

28.6 

62.99 

30.02 

28.7 

38.78 

9.21 

28.8 

45.88 

15.85 

29.6 

39.41 

12.33 

29.6 

59.45 

66.07 

29.6 

63.17 

30.17 

29.7 

39.13 

9.26 

29.8 

45.72 

15.74 

ao.6 

39.61 

12.69 

30.6 

60.32 

66.37 

30.6 

63.37 

30.32 

30.7 

39.47 

9.35 

30.8 

40.04 

15.69 

31.6 

39.79 

13.05 

31.6 

61.13 

66.69 

31.6 

63.58 

30.47 

31.7 

39.80 

9.46 

31.8 

4G.36 

15.64 

13.72      +] 

.3.68 

'50.59      +50.68 

11.89      -11.85 

12.30     +1 

2.26 

11.84      +1 

1.80 

0^  67«   1 

.6-.959 

V  30»  42«.307 

Ih  4im  58«.587 

4h    iQm   2 

I0M87 

5»»  35«  a 

H-.554 

+85** 

49' 

4".72 

+88** 

52' 

2".06 

-85* 

11' 

3".34 

+85** 

20'    1 

9  ".62 

+85* 

9'    I 

;2".39 
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APPARENT  PLACES  OF  STABS,  1918. 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  Q.  MensfB. 

CMensfB. 

61  H.  Cephei. 

86  H.  Camelop. 

7  a.  OotaatU. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

tP 

^^f^ 

Right 

Aa^n- 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asom- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

^>^  mS& 

'»*^'*-  Time. 

Rlg^t 
Ascen- 
sion. 

Deell- 
natioo. 

h  m 

o        / 

h  m 

e       t 

h  m 

•    / 

h  m 

•    / 

h  m 

•    1 

Aug. 

5  45 

-8449 

Aug. 

6  46 

-8043 

Aug. 

7    2 

+8710 
ft 

Aug. 

7  13 

+8234 

Aug. 

7  15 

-8664 

If 

0.9 

s 
40.73 

33.05 

0.9 

8 

41.63 

38.70 

0.9 

34.85 

35.81 

0.9 

67.13 

10.73 

0.9 

18.22 

14.85 

1.9 

40.85 

32.82 

1.9 

41.67 

38.44 

1.9 

35.17 

35.49 

1.9 

57.25 

10.40 

1.9 

18.28 

14.59 

2.9 

40.97 

32.56 

2.9 

41.71 

38.16 

2.9 

35.51 

35.20 

2.9 

57.39 

10.10 

2.9 

18.34 

14.31 

3.9 

41.09 

32.30 

3.9 

41.76 

37.87 

3.9 

35.86 

34.91 

3.9 

57.62 

9.82 

3.9 

18.40 

14.01 

4.9 

41.22 

32.03 

4.9 

41^81 

37.56 

4.9 

36.20 

34.66 

4.9 

57.65 

9.57 

4.9 

18.48 

13.70 

5.9 

41.37 

31.75 

5.9 

41.86 

37.24 

5.9 

36.53 

34:42 

5.9 

57.78 

9.33 

5.9 

18.58 

13.37 

6.9 

41.54 

31.49 

6.9 

41.93 

36.92 

6.9 

36.83 

34.17 

6.9 

57.87 

9.09 

6.9 

18.71 

13.05 

7.9 

41.71 

31.23 

7.9 

42.01 

36.61 

7.9 

37.11 

33.92 

7.9 

57.98 

8.83 

7.9 

18.85 

12.72 

8.9 

41.89 

31.00 

8.9 

42.08 

36.30 

8.9 

37.39 

33.66 

8.9 

58.08 

8.57 

8.9 

19.03 

12.41 

9.9 

42.07 

30.78 

9.9 

42.15 

36.02 

9.9 

37.66 

33.39 

9.9 

58.18 

8.31 

9.9 

19.22 

12.13 

10.9 

42.25 

30.59 

10.9 

42.23 

35.76 

10.9 

37.93 

33.12 

10.9 

58.28 

8.04 

10.9 

19.41 

11.84 

11.9 

42.44 

30.40 

11.9 

42.31 

35.51 

11.9 

38.22 

32.84 

11.9 

58.39 

7.76 

11.9 

19.61 

11.67 

12.8 

42.62 

30.22 

12.9 

42.40 

35.27 

12.9 

38.53 

32.55 

12.9 

58.51 

7.47 

12.9 

19.80 

11.34 

13.8 

42.^ 

30.04 

13.9 

42.47 

35.04 

13.9 

38.86 

32.25 

13.9 

58.63 

7.17 

13.9 

19.99 

11.10 

14.8 

42.97 

29.87 

14.9 

42.56 

34.83 

14.9 

39.21 

31.95 

14.9 

58.76 

6.86 

14.9 

20.18 

10.88 

15.8 

43.14 

29.70 

15.9 

42.63 

34.60 

15.9 

39.59 

31.67 

15.9 

58.89 

6.58 

15.9 

20.36 

10.65 

16.8 

43.31 

29.52 

16.9 

42.72 

34.37 

16.9 

40.00 

31.39 

16.9 

59.06 

6.30 

16.9 

20.52 

10.38 

17.8 

43.48 

29.32 

17.9 

42.79 

34.13 

17.9 

40.42 

31.15 

17.9 

59.23 

6.06 

17.9 

20.68 

10.13 

18.8 

43.64 

29.12 

18.9 

42.86 

33.86 

18.9 

40.86 

30.92 

18.9 

59.39 

5.81 

18.9 

20.85 

9.86 

19.8 

43.82 

28.90 

19.9 

42.94 

33.59 

19.9 

41.27 

30.70 

19.9 

59.54 

5.58 

19.9 

21.02 

9.57 

20.8 

44.01 

28.69 

20.9 

43.02 

33.32 

20.9 

41.69 

30.49 

20.9 

59.69 

5.38 

20.9 

21.22 

9.28 

21.8 

44.22 

28.49 

21.9 

43.12 

33.05 

21.9 

42.06 

30.31 

21.9 

59.84 

5.18 

21.9 

21.44 

8.99 

22.8 

44.44 

28.31 

22.9 

43.22 

32.80 

22.9 

42.42 

30.09 

22.9 

59.97 

4.96 

22.9 

21.70 

8.72 

23.8 

44.66 

28.17 

23.9 

43.32 

32.57 

23.9 

42.77 

29.87 

23.9 

60.10 

4.74 

23.9 

21.96 

8.47 

24.8 

44.89 

28.03 

24.9 

43.42 

32.37 

24.9 

43.12 

29.64 

24.9 

60.23 

4.49 

24.9 

22.24 

8.24 

25.8 

45.10 

27.92 

25.9 

43.53 

32.19 

25.9 

43.48 

29.38 

25.9 

60.37 

4.22 

25.9 

22.53 

8.04 

26.8 

45.30 

27.82 

26.9 

43.64 

32.02 

26.9 

43.88 

29.12 

26.9 

60.51 

3.95 

26.9 

22.80 

7.85 

27.8 

45.50 

27.72 

27.8 

43.75 

31.86 

27.9 

44.32 

28.85 

27.9 

60.68 

3.67 

27.9 

23.06 

7.67 

28.8 

45.69 

27.62 

28.8 

43.84 

31.70 

28.9 

44.77 

28.60 

28.9 

60.86 

3.41 

28.9 

23.30 

7.49 

29.8 

45.88 

27.52 

29.8 

43.94 

31.54 

29.9 

45.25 

28.36 

29.9 

61.04 

3.16 

29.9 

23.54 

7.30 

30.8 

40.08 

27.39 

30.8 

44.03 

31.35 

30.9 

45.74 

28.16 

30.9 

61.23 

2.94 

30.9 

23.77 

7.08 

31.8 

46.27 

27.26 

31.8 

44.13 

31.13 

31.8 

46.22 

27.98 

31.9 

61.41 

2.75 

31.9 

24.01 

6.84 

11.09      -11.04 

6.20       -6.12 

20.29     +20.27 

7.73       -h 

■7.67 

18.51      -1 

.8.48 

5»»   46»     3«.075 

^  46«  53-.600 

yh     2»  33V206 

7h  13m  I 

>5M06 

7h  i6« 

0».004 

-84** 

49'    4 

15".59 

-80* 

43'    A 

12".15 

+87*» 

10'    A 

19".32 

+82° 

34'    S 

J3".73 

-86** 

54'    ] 

L3".24 

APPARENT  PLACES  OF  STABS,  1918. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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Qroombzidfe  1119. 

COotantU. 

1  H.  DraooBiB. 

C  Cluun»leontl8. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

Waeh. 
Metn 
Time. 

Right 
Ascen- 
sion. 

I>Mll- 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Waih. 
Mean 
Time. 

SSL 

slon. 

Decli- 
nation. 

Wash. 

Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Tfane. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

e      / 

h  m 

«    / 

h  m 

«    / 

h  m 

•    f 

h  m 

o        / 

Aug. 

816 

+8852 

Aug. 

9    8 

-8520 

Aug. 

925 

+8141 

Aug. 

9  36 

-8034 

Aug. 

10  21 

+8258 

0.9 

8 

33.32 

36.42 

1.0 

27.19 

30.45 

1.0 

29.32 

15.82 

1.0 

12.01 

44.49 

1.1 

9.22 

28.15 

1.9 

33.73 

36.04 

2.0 

27.13 

30.18 

2.0 

29.33 

15.44 

2.0 

11.97 

44.23 

2.1 

9.17 

27.78 

2.9 

34.19 

35.68 

3.0 

27.05 

29.92 

3.0 

29.36 

15.07 

3.0 

11.94 

43.97 

3.1 

9.16 

27.40 

3.9 

34.70 

35.34 

4.0 

26.97 

29.65 

4.0 

29.39 

14.71 

4.0 

11.90 

43.69 

4.1 

9.14 

27.06 

4.9 

35.21 

35.01 

5.0 

26.91 

29.34 

5.0 

29.42 

14.38 

5.0 

11.85 

43.40 

5.1 

9.13 

26.73 

5.9 

35.68 

34.70 

6.0 

26.85 

29.02 

6.0 

29.43 

14.05 

6.0 

11.81 

43.08 

6.1 

9.11 

26.40 

e.9 

36.12 

34.41 

7.0 

26.80 

28.68 

7.0 

29.45 

13.74 

7.0 

11.77 

42.76 

7.1 

9.09 

26.09 

7.9 

36.51 

34.10 

8.0 

26.76 

28.33 

8.0 

29.47 

13.44 

8.0 

11.74 

42.43 

8.1 

9.06 

25.79 

8.9 

36.88 

33.79 

8.9 

26.76 

28.00 

9.0 

29.48 

13.12 

9.0 

11.73 

42.07 

9.0 

9.02 

25.48 

9.9 

37.24 

33.46 

9.9 

26.75 

27.67 

10.0 

29.49 

12.80 

10.0 

11.71 

41.75 

10.0 

8.99 

25.16 

10.9 

37.59 

33.13 

10.9 

26.76 

27.36 

11.0 

29.48 

12.47 

11.0 

11.70 

41.42 

11.0 

8.95 

24.83 

11.9 

37.95 

32.80 

11.9 

26.79 

27.05 

12.0 

29.49 

12.11 

12.0 

11.69 

41.10 

12.0 

8.91 

24.50 

12.9 

38.36 

32.46 

12.9 

26.82 

26.76 

13.0 

29.49 

11.76 

13.0 

11.69 

40.80 

13.0 

8.86 

24.13 

13,9 

38.82 

32.10 

13.9 

26.83 

26.49 

13.9 

29.51 

11.40 

14.0 

11.70 

40.52 

14.0 

8.82 

23.77 

14.9 

39.35 

31.73 

14.9 

26.85 

26.20 

14.9 

29.54 

11.04 

15.0 

11.69 

40.25 

15.0 

8.81 

23.40 

15.9 

39.93 

31.37 

15.9 

26.86 

25.92 

15.9 

29.58 

10.67 

15.9 

11.70 

39.97 

16.0 

8.80 

23.02 

16.9 

40.58 

31.01 

16.9 

26.88 

25.63 

16.9 

29.62 

10.29 

16.9 

11.70 

39.69 

17.0 

8.79 

22.03 

17.9 

41.31 

30.68 

17.9 

26.88 

25.34 

17.9 

29.68 

9.91 

17.9 

11.70 

30.41 

18.0 

8.80 

22.25 

18.9 

42.05 

30.36 

18.9 

26.87 

25.03 

18.9 

29.75 

9.54 

18.9 

11.69 

39.12 

19.0 

8.84 

21.87 

19.9 

42.80 

30.08 

19.9 

26.87 

24.72 

19.9 

29.81 

9.20 

19.9 

11.67 

38.80 

20.0 

8.87 

21.51 

20.9 

43.52 

29.78 

20.9 

26.88 

24.40 

20.9 

29.88 

8.88 

20.9 

11.66 

38.47 

21.0 

8.88 

21.18 

21.9 

44.20 

29.50 

21.9 

26.91 

24.06 

21.9 

29.93 

8.57 

21.9 

11.66 

38.11 

22.0 

8.90 

20.85 

22.9 

44.83 

29.22 

22.9 

26.95 

23.72 

22.9 

29.97 

8.25 

22.9 

11.67 

37.77 

23.0 

8.91 

20.54 

23.9 

45.41 

28.92 

23.9 

27.01 

23.39 

23.9 

30.01 

7.93 

23.9 

11.68 

37.43 

24.0 

8.91 

20.20 

24.9 

45.98 

28.60 

24.9 

27.09 

23.09 

24.9 

30.05 

7.60 

24.9 

11.71 

37.11 

25.0 

8.90 

19.84 

25.9 

46.57 

28.27 

25.9 

27.18 

22.80 

25.9 

30.08 

7.24 

25.9 

11.74 

36.82 

26.0 

8.89 

19.47 

26.9 

47.21 

27.92 

26.9 

27.27 

22.52 

26.9 

30.12 

6.88 

26.9 

11.78 

36.55 

27.0 

8.89 

19.10 

27.9 

47.94 

27.58 

27.9 

27.36 

22.27 

27.9 

30.17 

6.50 

27.9 

11.81 

36.28 

27.9 

8.89 

18.69 

28.9 

48.76 

27.24 

28.9 

27.44 

22.03 

28.9 

30.24 

6.08 

28.9 

11.85 

36.01 

28.9 

8.92 

18.29 

29.9 

49.64 

26.91 

29.9 

27.50 

21.77 

29.9 

30.33 

5.70 

29.9 

11.88 

35.74 

29.9 

8.96 

17.88 

30.9 

50.56 

26.61 

30.9 

27.56 

21.50 

30.9 

30.41 

5.36 

30.9 

11.89 

35.46 

30.9 

9.01 

17.49 

31.9 

51.48 

26.32 

31.9 

27.61 

21.18 

31.9 

30.50 

5.02 

31.9 

11.91 

35.16 

31.9 

9.07 

17.12 

50.95      +50.94 

12.31      -12.27 

6.92       + 

6.84 

6.11        -6.03 

8.17        + 

8.11 

8^   16«  48M25 

9^     8«  49-.775 

^  25°^  2 

iO-.501 

9^  36»»  20-.68S 

10*»   21»  1 

.2V394 

+88** 

52'    4 

19".08 

-85* 

20'    ] 

^".12 

+81*^ 

41'    2 

I5".82 

-80° 

34'    2 

t3".04 

+82° 

58'    a 

15".87 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


If  Ootantis. 

Bradley  1672. 

t  Ootantis. 

82H.Camelop.<69. 

K  Ootantis. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  5.6 

Wash. 
Ifeaa 
TiniA. 

Right 

Asoen- 

ftkm. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU-  X**- 

-^^^  tC 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

skm. 

DecU- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

0    / 

h  m 

0    / 

h  m 

•    t 

Aug. 

10  59 

-84  9 

Aug. 

1213 

+88  9 

Aug. 

12  46 

-8441 

Aug. 

12  48 

+8351 

Aug. 

13  27 

-8522 

ft 

1.1 

8 

45.54 

40.44 

1.1 

s 
63.38 

14.26 

1.2 

14.01 

17.56 

1.2 

8 

25.15 

31.33 

1.2 

s 
29.63 

36.46 

2.1 

45.44 

40.25 

2.1 

62.85 

13.97 

2.2 

13.84 

17.48 

2.2 

24.97 

31.09 

2.2 

29.41 

36.43 

3.1 

45.31 

40.06 

3.1 

62.36 

13.66 

3.2 

13.66 

17.39 

3.2 

24.81 

30.84 

3.2 

29.20 

36.40 

4.1 

45.17 

39.84 

4.1 

61.90 

13.37 

4.2 

13.46 

17.30 

4.2 

24.66 

30.59 

4.2 

28.97 

36.37 

6.1 

45.04 

39.62 

5.1 

61.49 

13.08 

5.2 

13.24 

17.20 

5.2 

24.52 

30.34 

5.2 

28.71 

36.32 

6.1 

44.90 

39.36 

6.1 

61.10 

12.81 

6.2 

13.02 

17.07 

6.2 

24.38 

30.12 

6.2 

28.44 

36.24 

7.1 

44.76 

39.10 

7.1 

60.69 

12.55 

7.2 

12.82 

16.93 

7.2 

24.24 

29.89 

7.2 

28.17 

36.15 

8.1 

44.64 

38.82 

8.1 

60.28 

12.31 

8.2 

12.62 

16.75 

8.2 

24.09 

29.66 

8.2 

27.93 

36.02 

9.1 

44.54 

38.52 

9.1 

59.84 

12.06 

9.1 

12.42 

16.57 

9.2 

23.95 

29.46 

9.2 

27.68 

35.90 

10.1 

44.44 

38.23 

10.1 

59.38 

11.81 

10.1 

12.23 

16.37 

10.1 

23.78 

29.26 

10.2 

27.44 

35.76 

11.1 

44.35 

37.93 

11.1 

58.90 

11.55 

11.1 

12.05 

16.17 

11.1 

23.62- 

29.06 

11.2 

27.21 

35.61 

12.1 

44.27 

37.65 

12.1 

58.40 

11.29 

12.1 

11.89 

15.97 

12.1 

23.44 

28.83 

12.2 

27.00 

35.45 

13.1 

44.21 

37.38 

13.1 

57.90 

11.01 

13.1 

11.74 

15.78 

13.1 

23.27 

28.61 

13.2 

26.80 

35.31 

14.1 

44.15 

37.14 

14.1 

57.39 

10.70 

14.1 

11.59 

15.60 

14.1 

23.10 

28.35 

14.2 

26.61 

35.17 

15.1 

44.07 

36.89 

15.1 

56.92 

10.40 

15.1 

11.45 

15.44 

15.1 

22.93 

28.08 

15.2 

26.42 

35.04 

16.1 

44.00 

36.65 

16.1 

56.49 

10.08 

16.1 

11.30 

15.29 

16.1 

22.79 

27.80 

16.2 

26.23 

34.92 

17.1 

43.92 

36.40 

17.1 

56.07 

9.75 

17.1 

11.15 

15.14 

17.1 

22.65 

27.49 

17.2 

26.04 

34.82 

18.0 

43.85 

36.14 

18.1 

55.71 

9.39 

18.1 

10.99 

14.97 

18.1 

22.51 

27.18 

18.2 

25.84 

34.70 

19.0 

43.76 

35.88 

19.1 

55.39 

9.03 

19.1 

10.81 

14.80 

19.1 

22.39 

26.87 

19.2 

25.62 

34.57 

20.0 

43.66 

35.60 

20.1 

55.10 

8.69 

20.1 

10.63 

14.62 

20.1 

22.27 

26.56 

20.1 

25.38 

34.44 

21.0 

43.57 

35.29 

21.1 

54.82 

8.37 

21.1 

10.45 

14.41 

21.1 

22.17 

26.26 

21.1 

25.16 

34.28 

22.0 

43.49 

34.98 

22.1 

54.54 

8.05 

22.1 

10.28 

14.19 

22.1 

22.06 

25.98 

22.1 

24.91 

34.11 

23.0 

43.43 

34.66 

23.1 

54.22 

7.75 

23.1 

10.10 

13.94 

23.1 

21.94 

25.71 

23.1 

24.68 

33.90 

24.0 

43.38 

iyi.A^ 

24.1 

53.87 

7.44 

24.1 

9.96 

13.68 

24.1 

21.80 

25.45 

24.1 

24.47 

33.70 

25.0 

43.34 

34.03 

25.1 

53.47 

7.15 

25.1 

9.83 

13.41 

25.1 

21.66 

25.19 

25.1 

24.29 

33.48 

26.0 

43.31 

33.75 

26.1 

53.06 

6.84 

26.1 

9.71 

13.16 

26.1 

21.52 

24.92 

26.1 

24.11 

33.28 

27.0 

43.29 

33.47 

27.1 

52.64 

6.49 

27.1 

9.61 

12.93 

27.1 

21.37 

24.61 

27.1 

23.97 

33.08 

28.0 

43.28 

33.20 

28.1 

52.25 

6.12 

28.1 

9.51 

12.72 

28.1 

21.22 

24.29 

28.1 

23.83 

32.88 

29.0 

43.26 

32.92 

29.1 

51.91 

5.76 

29.1 

9.41 

12.51 

29.1 

21.09 

23.93 

29.1 

23.68 

32.71 

30.0 

43.22 

32.65 

30.1 

51.62 

5.36 

30.1 

9.28 

12.29 

30.1 

20.96 

23.58 

30.1 

23.52 

32.54 

31.0 

43.19 

32.38 

31.1 

51.37 

4.07 

31.1 

9.16 

12.07 

31.1 

20.87 

23.22 

31.1 

23.34 

32.37 

32.0 

43.15 

32.07 

32.1 

51.16 

4.59 

32.1 

9.03 

11.85 

32.1 

20.78 

22.87 

32.1 

23.15 

32.18 

9.83        -9.78 

31.03     +a 

11.01 

10.80     -10.75 

9.35       +9.29 

12.40     -1 

2.36 

10»»   59"  54V915 

12h   14m  2 

I8-.804 

12«»  46"  13M31 

12^  48»  30».862 

W  27»  2 

I3«.749 

-84*» 

9' 

9".97 

+88° 

9'    1 

6".14 

-84° 

40'    4 

rl".95  1 

+83° 

51'    a 

\0"M 

-85° 

22' 

0".86 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


6  Octantli. 

Qroombxldffe  2888. 

p  Ootantli. 

f  XJiMe  Minoris. 

69  G.  Apodii. 

Mag.  4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

Wash. 
Mmd 
Tliiie. 

Aacen- 
sion. 

DeoU- 
naUon. 

Wash. 
Mean 
Time. 

Right 

A80eizi> 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aiicen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
.Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    t 

h  m 

•    / 

h  m 

0          # 

h  m 

e       / 

h  m 

•    / 

Aug. 

14  13 

-8318 

Aug. 

15    2 

+87  33 

Aug. 

15  24 

-8412 

Aug. 

16  54 

+8210 

Aug. 

17  16 

-8047 

00 

1.2 

8 

46.07 

11.65 

1.3 

s 
66.70 

4.45 

1.3 

s 
26.58 

11.96 

1.3 

18.96 

39.83 

1.4 

s 
22.31 

25.92 

2.2 

45.94 

11.69 

2.3 

66.09 

4.42 

2.3 

26.43 

12.06 

2.3 

18.77 

39.98 

2.4 

22.26 

26.12 

3.2 

46.79 

11.71 

3.3 

65.52 

4.36 

3.3 

26.27 

12.17 

3.3 

18.62 

40.11 

3.4 

22.20 

26.33 

4.2 

45.63 

11.73 

4.3 

64.96 

4.28 

4.3 

26.10 

12.28 

4.3 

18.47 

40.23 

4.4 

22.14 

26.55 

5.2 

45.45 

11.74 

5.3 

64.44 

4.20 

5.3 

25.91 

12.39 

5.3    18.31 

40.33 

5.3 

22.06 

26.77 

6.2 

45.27 

11.73 

6.3 

63.94 

4.14 

6.3 

25.70 

12.48 

6.3 

18.16 

40.43 

6.3 

21.96 

26.99 

7.2 

45.09 

11.69 

7.3 

63.43 

4.08 

7.3 

25.50 

12.54 

7.3 

18.01 

40.53 

7.3 

21.87 

27.19 

8.2 

44.91 

11.64 

8.2 

62.93 

4.03 

8.3 

25.30 

12.59 

8.3 

17.86 

40.66 

8.3 

21.76 

27.38 

9.2 

44.73 

11.56 

9.2 

62.43 

3.99 

9.3 

25.08 

12.61 

9.3 

17.72 

40.79 

9.3 

21.65 

27.55 

10.2 

44.55 

11.48 

10.2 

61.91 

3.96 

10.3 

24.88 

12.62 

10.3 

17.57 

40.93 

10.3 

21.54 

27.70 

11.2 

44.37 

11.38 

11.2 

61.36 

3.94 

11.3 

24.67 

12.61 

11.3 

17.40 

41.07 

11.3 

21.44 

27.84 

12.2 

44.21 

11.29 

12.2 

60.80 

3.91 

12.3 

24.48 

12.59 

12.3 

17.24 

41.21 

12.3 

21.34 

27.97 

13.2 

44.06 

11.19 

13.2 

60.23 

3.86 

13.2 

24.29 

12.61 

13.3 

17.07 

41.36 

13.3 

21.23 

28.07 

14.2 

43.93 

11.09 

14.2 

59.64 

3.81 

14.2 

24.12 

12.60 

14.3 

16.90 

41.49 

14.3 

21.13 

28.19 

15.2 

43.79 

11.02 

15.2 

59.04 

3.73 

15.2 

23.95 

12.60 

15.3 

16.72 

41.60 

15.3 

21.04 

28.31 

16.2 

43.65 

10.96 

16.2 

58.46 

8.64 

16.2 

23.79 

12.62 

16.3 

16.54 

41.70 

16.3 

20.96 

28.44 

17.2 

43.51 

10.90 

17.2 

57.87 

3.53 

17.2 

23.63 

12.65 

17.3 

16.36 

41.77 

17.3 

20.87 

28.69 

18.2 

43.36 

10.83 

18.2 

57.31 

3.40 

18.2 

23.45 

12.67 

18.3 

16.18 

41.82 

18.3 

20.79 

28.73 

19.2 

43.20 

10.77 

19.2 

56.76 

3.25 

19.2 

23.25 

12.70 

19.3 

16.01 

41.87 

19.3 

20.70 

28.91 

20.2 

43.03 

10.69 

20.2 

56.26 

3.10 

20.2 

23.06 

12.71 

20.3 

15.84 

41.91 

20.3 

20.60 

29.07 

21.2 

42.86 

10.60 

21.2 

56.76 

2.95 

21.2 

22.84 

12.72 

21.3 

15.68 

41.95 

21.3 

20.49 

29.22 

22.2 

42.68 

10.47 

22.2 

55.27 

2.81 

22.2 

22.63 

12.70 

22.3 

15.51 

41.98 

22.3 

20.37 

29.36 

23.2 

42.51 

10.33 

23.2 

54.78 

2.69 

23.2 

22.41 

12.66 

23.3 

15.35 

42.03 

23.3 

20.24 

29.46 

24.2 

42.34 

10.16 

24.2 

54.28 

2.59 

24.2 

22.21 

12.58 

24.3 

15.18 

42.12 

24.3 

20.11 

29.55 

25.2 

42.20 

9.99 

25.2 

53.73 

2.50 

25.2 

22.01 

12.50 

25.3 

15.01 

42.21 

25.3 

19.99 

29.61 

28.2 

42.06 

9.82 

26.2 

53.16 

2.40 

26.2 

21.83 

12.41 

26.3 

14.83 

42.29 

26.3 

19.86 

29.66 

27.2 

41.93 

9.65 

27.2 

52.57 

2.28 

27.2 

21.66 

12.32 

27.3 

14.65 

42.36 

27.3 

19.77 

29.70 

28.2 

41.81 

9.50 

28.2 

51.97 

2.14 

28.2 

21.50 

12.26 

28.3 

14.46 

42.42 

28.3 

19.68 

29.74 

29.2  ,  41.70 

9.36 

29.2 

51.38 

1.97 

29.2 

21.34 

12.21 

29.3 

14.27 

42.46 

29.3 

19.58 

29.81 

30.2 

41.57 

9.23 

30.2 

50.82 

1.78 

30.2 

21.18 

12.16 

30.3 

14.09 

42.46 

30.3 

19.49 

29.90 

31.1 

41.44 

9.11 

31.2 

50.28 

1.57 

31.2 

21.01 

12.11 

31.3 

13.89 

42.44 

31.3 

19.39 

29.99 

32.1 

41.29 

8.98 

32.2 

49.78 

1.35 

32.2 

20.82 

12.07 

32.3 

13.72 

42.41 

32.3 

19.27 

30.10 

8.58        -8.52 

23.40     +2 

J3.38 

9.90       -9.86 

7.35       +7.28 

6.25       -6.17 

14^   13«  37-.066 

15*»     3«»  2 

5P.809 

15h  24"^     9-.%6 

16»»   54"^  19V238 

l?"*   16"^     6'. 064 

-83* 

17'    3 

7  ".78 

+87^ 

32'    I 

►6".60 

-84^ 

11'    4 

t2".92  1 

+82° 

10'    2 

I7".09 

-80^ 

47'    1 

0".43 
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APPARENT  PLACES  OF  STARS,  1918. 


CmCUMPOLAR  STARS. 


FOR 

THE 

UPPER  TRANSIT  AT 

WASHINGTON. 

6  TStBm  ICinoiis. 

^OotaatU. 

A.  UiMB  Minoxis. 

(TOetaBtis. 

TtDmoonit. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  6.6 

Mag.  6.7 

WMh. 
Mean 
Time. 

Aeoeii> 
sion. 

Decli- 
nation. 

Mean 
Time. 

Right 
Asoen- 

Dedl- 
natian. 

Wash. 
Mean 
Time. 

1 

Right 

Aaoen- 

slon. 

"•"^  Time. 

Ri^t 

A«c«n- 

skm. 

DecU- 
natkm. 

Wash. 
Mean 
Time. 

Right 

Itadl- 

IMtlOIL 

b  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

• 

h  m 

o       / 

Aug. 

17  58 

+8637 

Aug. 

18    7 

-87  40 

Aug. 

19    1 

+89   1 

Aug. 

19  31 

-8918 

Aug. 

20  48 

+8213 

1.4 

41.29 

5.00 

1.4 

47.92 

0.18 

1.4 

33.04 

21.52 

1.5 

76.46 

16.84 

1.5 

s 
42.69 

66.17 

2.4 

40.95 

5.23 

2.4 

47.76 

0.42 

2.4 

32.12 

21.84 

2.4 

76.40 

17.10 

2.5 

42.68 

56.58 

3.4 

40.60 

5.46 

3.4 

47.58 

0.69 

3.4 

31.17 

22.12 

3.4 

76.33 

17.39 

3.6 

42.64 

56.96 

4.4 

40.26  j    5.66 1 

4.4 

47.36 

0.95 

4.4 

30.22  :  22.40 

4.4 

76.22    17.70 1 

4.6 

42.60 

57.33 

6.4 

39.93 

5.85 

5.4 

47.14 

1.24 

5.4 

29.31  :  22.66 

5.4 

76.04 

18.02 

5.6 

42.67 

57.68 

6.4 

39.61 

6.04 

6.4 

46.85 

1.52 

6.4 

28.42    22.90 

6.4 

75.74 

18.33 

6.6 

42.64 

58.01 

7.4 

39.32 

6.23 

7.4 

46.64 

1.79 

7.4 

27.59  ■  23.16 

7.4 

76.32 

18.64 

7.5 

42.60 

58.33 

8.4 

39.03 

6.42 

8.4 

46.19 

2.03 

8.4 

26.79    23.42 

8.4 

74.80 

18.96 

8.6 

42.46 

58.65 

9.4 

38.73 

6.62 

9.4 

45.82 

2.27 

9.4 

26.01    23.68 

9.4 

74.21 

19.28 

9.6 

42.44 

58.98 

10.4 

38.42 

6.83 

10.4 

45.46 

2.50 

10.4 

25.23  ■  23.96 

10.4 

73.57 

19.66 

10.5 

42.41 

58.33 

11.4 

38.11 

7.06 

11.4 

45.09 

2.69 

11.4 

24.42    24.25 

11.4 

72.89 

19.84 

11.6 

42.38 

69.70 

12.4 

37.80 

7.29 

12.4 

44.72 

2.88 

1 

12.4 

23.59  i  24.56 

12.4 

72.22 

20.10 

12.6 

42.36 

60.07 

13.4 

37.46 

7.51 

13.4 

44.38 

3.06 

13.4 

22.68  ;  24.86 

13.4 

71.66 

20.36 

13.6 

42.33 

60.44 

14.4 

37.10 

7.72 

14.4 

44.04 

3.23 

14.4 

21.71  '  25.16 

14.4 

70.96 

20.60 

14.5 

42.30 

60.83 

15.4 

36.74 

7.96 

15.4 

43.73 

3.41 

15.4 

20.67 

25.44 

15.4 

70.38 

20.83 

15.5 

42.26 

61.22 

16.3 

36.36 

8.15 

16.4 

43.43 

3.60 

16.4 

19.67 

26.72 

16.4 

69.86 

21.09 

16.6 

42.21 

61.61 

17.3 

36.96 

8.33 

17.4 

43.14 

3.80 

17.4 

18.41 

25.99 

17.4 

69.37 

21.36 

17.6 

42.16 

61.99 

18.3 

36.67 

8.48 

18.3 

42.83 

4.02 

18.4 

17.21 

26.23 

18.4 

68.88 

21.61 

18.5 

42.07 

62.35 

19.3 

36.18 

8.62 

19.3 

42.52 

4.24 

1 

19.4 

16.03 

26.46 

19.4 

68.36 

21.88 

19.5 

41.99 

62.69 

20.3 

34.79 

8.74 

20.3 

42.16 

4.47 

20.4 

14.86 

26.67 

20.4 

67.76 

22.18 

20.6 

41.91 

63.02 

21.3 

34.41 

8.87 

21.3 

41.77 

4.69 

21.4 

13.72 

26.87 

21.4 

67.06 

22.48 

21.6 

41.85 

63.34 

22.3 

34.06 

8.98 

22.3 

41.35 

i   4.90 

22.4 

12.66 

27.07 

22.4 

66.22 

22.77 

22.4 

41.79 

63.65 

23.3 

33.72 

9.14 

23.3 

40.89 

5.09 

23.4 

11.64 

27.29 

23.4 

66.28 

23.04 

23.4 

41.72 

63.97 

24.3 

33.37 

9.31 

24.3 

40.43 

5.24 

24.4 

10.65 

27.53 

24.4 

64.26 

23.27 

24.4 

41.66 

64.30 

26.3 

33.00 

9.48 

25.3 

39.97 

5.39 

25.4  '    9.62    27.79 

1                        1 

25.4 

63.22 

23.49 

25.4 

41.60 

64.65 

26.3 

32.62 

9.66 

26.3 

39.54 

5.49 

26.4 

8.52 

28.05 

26.4 

62.21 

23.69 

26.4 

41.66 

65.02 

27.3 

32.22 

9.84 

27.3 

39.14 

5.59 

27.4 

7.35 

28.31 

27.4 

61.26 

23.90 

27.4 

41.47 

65.40 

28.3 

31.81 

10.01 

28.3  '  38.76 

5.72 

28.4 

6.10 

28.58 

28.4 

60.40 

24.10 

28.4 

41.40 

65.79 

29.3 

31.37 

10.15 

29.3    38.39 

5.85 

29.4 

4.77 

28.83 

29.4 

59.60 

24.31 

29.4 

41.32 

66.16 

S0.3 

30.94 

10.26 

30.3 

38.04 

6.00 

30.4 

3.39 

29.04 

30.4 

58.82 

24.53 

30.4 

41.23 

66.63 

31.3 

30.50 

10.36 

31.3 

37.66 

6.16 

31.3 

2.02 

29.24 

31.4 

58.01 

24.75 

31.4 

41.13 

66.86 

82.3 

30.07 

10.44 

32.3  i  37.25 

6.33 

32.3     0.68 

1 

29.42 

32.4 

57.14 

24.99 

32.4 

41.02 

67.18 

16.96       +16.93 

24.57      -5 

^4.55 

58.69      +58.68 

73.69      -73.68 

7.40       +7.33 

VJ^    58»  41V809 

18»»     ««  ^ 

I7».620 

19h     ]m  27-.463 

19*^  29"»  16'.746 

20»»  48"  36-.323 

+86° 

3(j'    ( 

)1'M2 

-87° 

39'    [ 

)1".38 

+89° 

1' 

7".63 

-89° 

13'    S 

>1".02 

+82° 

13'    A 

13".34 
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CIRCUMPOLAK  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X  OctmtU. 

t^OottntU. 

>8  Ootanttt. 

89  K.  Cephel. 

yi  Ootantii. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

WasiL 
nmn 
tkat. 

Right 

Aaoen- 

sfon. 

I>«cU- 

Wash. 
Mean 
Time. 

Right 

Asoen- 

8k>n. 

DecU- 
natioii. 

Wash. 
Mean 
Time. 

Right 

Asoen* 

sion. 

DedK 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Ttane. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

b*  m 

•    / 

h  m 

•    / 

h  m 

•    t 

h  m 

•    » 

h  m 

•     1 

Aug. 

2138 

-83  6 
It 

Aug. 

2216 

-8622 

Aug. 

22  37 

-8148 

Aug. 

23  28 

+86  51 

Aug. 

23  47 

-8227 

1.5 

47M 

27.56 

1.6 

49.45 

41.78 

1.6 

58.33 

13.90 

1.6 

2.68 

23.99 

1.6 

s 
29.03 

53.71 

2.5 

47.75 

27.78 

2.6 

49.63 

42.00 

2.6 

58.43 

14.09 

2.6 

2.92 

24.33 

2.6 

29.17 

53.83 

3.5 

47.84 

28.01 

3.6 

49.84 

42.24 

3.6 

58.53 

14.29 

3.6 

3.14 

24.68 

3.6 

29.31 

53.96 

4.5 

47.93 

28.28 

4.6 

50.05 

42.49 

4.6 

58.64 

14.51 

4.6 

3.33 

25.03 

4.6 

29.46 

54.11 

5.5 

48.01 

28.56 

5.6 

50.25 

42.75 

5.6 

58.74 

14.74 

5.6 

3.52 

25.36 

5.6 

29.61 

54.28 

6.5 

48.08 

28.86 

6.6 

50.43 

43.03 

6.6 

58.84 

14.99 

6.6 

3.69 

25.68 

6.6 

29.75 

54.46 

7.5 

48.14 

29.17 

7.6 

50.59 

43.32 

7.6 

58.93 

15.26 

7.6 

3.87 

25.98 

7.6 

29.88 

54.65 

8.5 

48.19 

29.48 

8.5 

50.73 

43.60 

8.6 

59.01 

15.55 

8.6 

4.06 

26.28 

8.6 

30.00 

54.87 

9.5 

48.22 

29.79 

9.5 

50.84 

43.90 

9.6 

59.07 

15.82 

9.6 

4.26 

26.57 

9.6 

30.11 

55.10 

10.5 

48.25 

30.09 

10.5 

50.94 

44.20 

10.6 

59.12 

16.09 

10.6 

4.48 

26.88 

10.6 

30.22 

55.33 

11.6 

48.26 

30.38 

11.5 

51.02 

44.50 

11.6 

59.18 

16.36 

11.6 

4.71 

27.19 

11.6 

30.32 

55.57 

12.6 

48.27 

30.67 

12.5 

51.10 

44.77 

12.6 

59.23 

16.63 

12.6 

4.93 

27.50 

12.6 

30.41 

55.80 

13.6 

48.29 

30.94 

13.5 

51.17 

45.04 

13.6 

59.28 

16.88 

13.6 

5.16 

27.83 

13.6 

30.50 

56.02 

14.6 

48.32 

31.20 

14.5 

51.25 

45.29 

14.5 

59.33 

17.12 

14.6 

5.38 

28.19 

14.6 

30.59 

56.22 

15.5 

48.35 

31.46 

15.5 

51.33 

45.54 

15.5 

59.38 

17.36 

15.6 

5.58 

28.55 

15.6 

30.68 

56.43 

16.5 

48.37 

31.70 

16.5 

51.42 

45.79 

16.5 

59.44 

17.59 

16.6 

5.77 

28.93 

16.6 

30.78 

56.63 

17.5 

48.41 

31.96 

17.5 

51.53 

46.05 

17.5 

59.50 

17.82 

17.6 

5.92 

29.31 

17.6 

30.89 

56.81 

18.5 

48.45 

32.23 

18.5 

51.66 

46.32 

18.5 

59.57 

18.07 

18.6 

6.06 

29.70 

18.6 

31.01 

57.01 

19.5 

48.50 

32.52 

19.5 

51.78 

46.61 

19.5 

59.64 

18.34 

19.6 

6.17 

30.07 

19.6 

31.13 

57.22 

20.5 

48.53 

32.83 

20.5 

51.89 

46.92 

20.5 

59.71 

18.62 

20.6 

6.27 

30.43 

20.6 

31.24 

57.45 

21.5 

48.55 

33.15 

21.5 

51.99 

47.23 

21.5 

59.78 

18.92 

21.6 

6.36 

30.78 

21.6 

31.34 

57.69 

22.5 

48.56 

33.48 

22.5 

52.06 

47.55 

22.5 

59.83 

19.23 

22.6 

6.47 

31.11 

22.6 

31.43 

57.97 

23.5 

48.55 

33.80 

23.5 

52.09 

47.88 

23.5 

59.86 

19.56 

23.6 

6.59 

31.43 

23.6 

31.52 

58.25 

24.5 

48.52 

34.11 

24.5 

52.10 

48.19 

24.5 

59.88 

19.85 

24.6 

6.73 

31.76 

24.6 

31.59 

58.54 

25.5 

48.49 

34.40 

25.6 

52.10 

48.48 

25.5 

59.89 

20.14 

25.6 

6.90 

32.12 

25.6 

31.65 

58.81 

26.5 

48.45 

34.68 

26.5 

52.08 

48.76 

26.5 

59.90 

20.42 

26.5 

7.07 

32.48 

26.6 

31.70 

59.08 

27.5 

48.43 

34.93 

27.5 

52.07 

49.03 

27.5 

59.91 

20.68 

27.5 

7.22 

32.87 

27.6 

31.75 

59.33 

28.5 

48.42 

35.17 

28.5 

52.07 

49.29 

28.5 

59.92 

20.92 

28.5 

7.37 

33.27 

28.6 

31.81 

59.56 

29.5 

48.41 

35.42 

29.5 

52.10 

49.55 

29.5 

59.95 

21.17 

29.5 

7.48 

33.69 

29.6 

31.88 

59.79 

30.5 

48.41 

35.69 

30.5 

52.13 

49.82 

30.5 

59.99 

21.43 

30.5 

7.56 

34.10 

30.6 

31.96 

60.02 

31.5 

48.42 

35.97 

31.5 

52.18 

50.10 

31.5 

60.03 

21.70 

31.5 

7.61 

34.49 

31.5 

82.04 

60.26 

32.5 

48.41 

36.27 

32.5 

52.21 

50.40 

32.5 

60.06 

21.99 

32.5 

7.65 

34.88 

32.5 

32.12 

60.52 

8.31        -8.25 

15.83     -16.80 

7.( 

}1       -6.94 

18.24     +18.22 

7.63       - 

7.66 

21'»   38«   29«.050 

22^   16«  20«.949 

12^  37»  45-.323 

23h   27»  43V861 

23h  47m  2 

I0-.032 

-83° 

5'     I 

)0".66 

-86° 

23' 

9".03 

-81° 

48'    A 

13".57 

+86° 

51'    ] 

.8".76 

-82° 

28'    2 

I8".42 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  UrsfB  ICinoils. 

Mag.  2.1 

4  a.  Ootentli. 
Mag.  5.6 

Qroombxidffe  760. 
Mag.  6.7 

Qzoomlnldfe  944. 
Mag.  6.4 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Pecilt- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

^«^  mS£ 

Ri^t 

A.4ioen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

R%ht 

AsoenF 

sfcm. 

DmU. 
natln. 

h  m 

•    / 

h  m 

•    1 

h  m 

•    f 

h  m 

•    / 

h  m 

•  1 

Sept. 

0  57 

+8649 

Sept. 

132 

+8852 
ft 

Sept. 

142 

-8510 

Sept. 

4  10 

+8620 

^pt. 

536 

+85  9 

0.6 

s 
39.79 

13.05 

0.6 

1.13 

6.69 

0.6 

S 

3.68 

30.47 

0.7 

s 
39.80 

9.46 

0.8 

s 
46.36 

15.64 

1.6 

39.94 

13.39 

1.6 

1.87 

7.01 

1.6 

3.79 

30.64 

1.7 

40.11 

9.68 

1.8 

46.67 

15.ei 

2.6 

40.09 

13.73 

2.6 

2.56 

7.32 

2.6 

4.01 

30.83 

2.7 

40.40 

9.69 

2.8 

46.96 

15.59 

8.6 

40.23 

14.05 

3.6 

3.23 

7.61 

3.6 

4.21 

31.05 

3.7 

40.68 

9.78 

3.8 

47.24 

15.56 

4.6 

40.38 

14.36 

4.6 

3.91 

7.90 

4.6 

4.41 

31.27 

4.7 

40.96 

9.88 

4.8 

47.62 

15.5S 

6.6 

40.52 

14.68 

6.6 

4.60 

8.16 

6.6 

4.60 

31.50 

6.7 

41.23 

9.96 

6.8 

47.79 

15.48 

6.6 

40.69 

14.97 

6.6 

5.35 

8.44 

6.6 

4.77 

31.77 

6.7 

41.61 

10.04 

6.8 

48.05 

15.42 

7.6 

40.87 

15.26 

7.6 

6.13 

8.72 

7.6 

4.93 

32.03 

7.7 

41.80 

10.11 

7.8 

48.33 

15.86 

8.6 

41.04 

15.58 

8.6 

6.92 

9.01 

8.6 

5.08 

32.30 

8.7 

42.11 

10.17 

8.8 

48.61 

15.29 

9.6 

41.22 

15.90 

9.6 

7.74 

9.31 

9.6 

5.22 

32.56 

9.7 

42.42 

10.26 

9.8 

48.92 

15.22 

10.6 

41.41 

16.24 

10.6 

8.57 

9.62 

10.6 

5.35 

32.80 

10.7 

42.73 

10.34 

10.8 

49.23 

15.16 

11.6 

41.59 

16.61 

11.6 

9.38 

9.94 

11.6 

5.49 

33.04 

11.7 

43.06 

10.43 

11.8 

49.66 

15.12 

12.6 

41.76 

16.98 

12.6 

10.16 

10.27 

12.6 

5.63 

33.27 

12.7 

43.39 

10.65 

12.8 

49.89 

15.11 

13.6 

41.91 

17.35 

13.6 

10.89 

10.62 

13.6 

5.77 

33.60 

13.7 

43.72 

10.70 

13.8 

60.23 

15.10 

14.6 

42.05 

17.75 

14.6 

11.56 

10.98 

14.6 

6.91 

33.72 

14.7 

44.04 

10.87 

14.8 

60.56 

15.11 

16.6 

42.16 

18.13 

15.6 

12.16 

11.36 

15.6 

6.07 

33.94 

15.7 

44.36 

11.04 

15.7 

60.89 

15.14 

16.6 

42.26 

18.52 

16.6 

12.69 

11.73 

16.6 

6.24 

34.17 

16.7 

44.65 

11.21 

16.7 

61.21 

15.18 

17.6 

42.36 

18.89 

17.6 

13.19 

12.08 

17.6 

6.39 

34.42 

17.7 

44.93 

11.38 

17.7 

61.60 

15.22 

18.5 

42.44 

19.23 

18.6 

13.68 

12.40 

18.6 

6.64 

34.69 

18.7 

45.20 

11.64 

18.7 

61.79 

15.26 

19.5 

42.53 

19.58 

19.6 

14.20 

12.73 

19.6 

6.69 

34.97 

19.7 

46.46 

11.69 

19.7 

62.07 

15.27 

1 
20.5    42.63 

19.92 

20.6 

14.76 

13.06 

20.6 

6.81 

35.29 

20.7 

46.73 

11.83 

20.7 

62.34 

15.28 

21.5 

42.76 

20.24 

21.6 

15.37 

13.37 

21.6 

6.91 

35.61 

21.7 

46.01 

11.95 

21.7 

62.63 

15.27 

22.5   42.91 

20.60 

22.6 

16.05 

13.69 

22.6 

6.99 

35.92 

22.7 

46.31 

12.07 

22.7 

62.94 

15.26 

23.5  '  43.05 

20.97 

23.6 

16.74 

14.03 

23.6 

7.06 

36.21 

23.7 

46.63 

12.20 

23.7 

63.27 

15.24 

24.5 

1 
43.19 

21.35 

24.6 

17.42 

14.38 

24.6 

7.14 

36.48 

24.7 

46.95 

12.36 

24.7 

63.61 

16.25 

25.5 

43.32 

21.76 

25.6 

18.06 

14.76 

25.6 

7.22 

36.76 

25.7 

47.27 

12.63 

25.7 

63.95 

15.28 

26.5 

43.42 

22.17 

26.5 

18.62 

15.16 

26.6 

7.30 

37.01 

26.7 

47.60 

12.74 

26.7 

54.29 

15.33 

27.5 

43.51 

22.59 

27.5 

19.10 

15.57 

27.6 

7.39 

37.27 

27.7 

47.90 

12.97 

27.7 

54.63 

15.42 

28.5 

43.56 

23.00 

28.5 

19.48 

15.95 

28.6 

7.50 

37.53 

28.7 

48.19 

13.19 

28.7 

54.96 

15.51 

29.5 

43.61 

23.39 

29.5 

19.81 

16.32 

29.5 

7.61 

37.81 

29.7 

48.46 

13.41 

29.7 

66.26 

15.61 

30.5 

43.64 

23.75 

30.5 

20.12 

16.69 

30.5 

7.72 

38.12 

30.6 

48.70 

13.63 

30.7 

56.65 

16.7( 

31.5 

43.67 

24.11 

31.5 

20.42 

17.03 

31.5 

7.81    38.44 

31.6 

48.94 

13.83 

31.7    66.82 

15.7f 

13.72      +13.69 

50.': 

rO      +50.69 

11.89      -11.85 

12.30     +12.26 

11.84     +11.80 

0^   57»   16-.959 

!»» 

30"  42-.307 

1»»  41 "»  58«.587 

4h  io»  20-.187 

6»»  35«  31».654 

+85*» 

49' 

4".72 

+88° 

52' 

2".06  1 

-85° 

11' 

3".34 

+85° 

20'    1 

9".62  1 

+86*» 

9'    3 

2".39 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


81  Q.  Menus. 

C  Menus. 

61  H.  Cephei. 

26  H.  Camelop. 

7  a.  Oetantis. 

Mag.  6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Mean 
Ttane. 

Right 

Aaofizi- 

skm. 

DecU- 
natioii. 

Wash. 
Mma 
Time. 

Right 
Ascen- 
sion. 

I>e<di- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mmm 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

b  m 

•    / 

h  m 

o       / 

h  m 

•    t 

h  m 

•    / 

h  m 

•     / 

Sept. 

5  45 

-8449 

Sept. 

6  46 

-8043 

3ept. 

7    2 

+8710 

Sept. 

7  14 

+8233 

Sept. 

7  15 

-8654 

0.8 

46.27 

27.26 

0.8 

44.13 

31.13 

0.8 

46.22 

27.98 

0.9 

s 
1.41 

62.75 

0.9 

s 
24.01 

6.84 

1.8 

46.49 

27.13 

1.8 

44.24 

30.91 

1.8 

46.70 

27.81 

1.9 

1.59 

62.56 

1.9 

24.27 

6.59 

2.8 

46.71 

26.99 

2.8 

44.34 

30.69 

2.8 

47.14 

27.66 

2.9 

1.76 

62.39 

2.9 

24.55 

6.35 

3.8 

46.94 

26.85 

3.8 

44.47 

30.49 

3.8 

47.56 

27.50 

3.8 

1.91 

62.22 

3.9 

24.86 

6.11 

4.8 

47.19 

26.74 

4.8 

44.59 

30.31 

4.8 

47.97 

27.33 

4.8 

2.06 

62.05 

4.8 

25.19 

5.88 

6.8 

47.43 

26.65 

5.8 

44.72 

30.14 

5.8 

48.37 

27.16 

5.8 

2.21 

61.87 

5.8 

25.52 

5.69 

6.8 

47.69 

26.58 

6.8 

44.84 

29.99 

6.8 

48.77 

26.98 

6.8 

2.36 

61.67 

6.8 

25.88 

5.50 

7.8 

47.93 

26.53 

7.8 

44.97 

29.85 

7.8 

49.18 

26.79 

7.8 

2.51 

61.47 

7.8 

26.24 

5.33 

8.8 

48.16 

26.49 

8.8 

45.10 

29.75 

8.8 

49.59 

26.59 

8.8 

2.67 

61.26 

8.8 

26.60 

5.19 

9.8 

48.40 

26.46 

9.8 

45.22 

29.64 

9.8 

50.04 

26.39 

9.8 

2.84 

61.04 

9.8 

26.94 

5.05 

10.8 

48.63 

26.44 

10.8 

45.34 

29.53 

10.8 

50.51 

26.18 

10.8 

3.02 

60.83 

10.8 

27.28 

4.92 

11.8 

48.85 

26.42 

11.8 

45.48 

29.43 

11.8 

50.99 

26.00 

11.8 

3.20 

60.63 

11.8 

27.61 

4.79 

12.8 

49.07 

26.40 

12.8 

45.58 

29.33 

12.8 

51.51 

25.82 

12.8 

3.39 

60.43 

12.8 

27.93 

4.66 

13.8 

49.29 

26.36 

13.8 

45.70 

29.20 

13.8 

52.02 

26.67 

13.8 

3.59 

60.27 

13.8 

28.23 

4.52 

14.8 

49.50 

26.31 

14.8 

45.82 

29.09 

14.8 

52.57 

25.52 

14.8 

3.80 

60.11 

14.8 

28.54 

4.37 

15.8 

49.73 

26.26 

15.8 

45.94 

28.96 

15.8 

53.10 

25.40 

15.8 

4.01 

59.97 

15.8 

28.85 

4.20 

16.8 

49.95 

26.21 

16.8 

46.06 

28.82 

16.8 

53.62 

25.30 

16.8 

4.21 

59.84 

16.8 

29.17 

4.04 

17.8 

50.18 

26.16 

17.8 

46.18 

28.69 

17.8 

54.10 

25.20 

17.8 

4.40 

59.72 

17.8 

29.52 

3.87 

18.7 

50.44 

26.12 

18.8 

46.32 

28.58 

18.8 

54.57 

25.10 

18.8 

4.57 

59.62 

18.8 

29.89 

3.72 

19.7 

50.70 

26.11 

19.8 

46.45 

28.48 

19.8 

55.03 

24.97 

19.8 

4.74 

59.50 

19.8 

30.28 

3.57 

20.7 

50.95 

26.13 

20.8 

46.59 

28.41 

20.8 

55.48 

24.84 

20.8 

4.91 

59.36 

20.8 

30.69 

3.46 

21.7 

51.20 

26.17 

21.8 

46.74 

28.36 

21.8 

55.93 

24.69 

21.8 

5.08 

59.19 

21.8 

31.10 

3.39 

22.7 

51.44 

26.23 

22.8 

46.88 

28.35 

22.8 

56.40 

24.55 

22.8 

5.26 

59.02 

22.8 

31.49 

3.34 

23.7 

51.67 

26.30 

23.8 

47.01 

28.35 

23.8 

56.91 

24.40 

23.8 

5.46 

58.85 

23.8 

31.87 

3.30 

24.7 

51.89 

26.37 

24.8 

47.14 

28.34 

24.8 

57.45 

24.24 

24.8 

5.66 

58.70 

24.8 

32.22 

3.26 

25.7 

52.10 

26.44 

25.8 

47.26 

28.33 

25.8 

58.02 

24.11 

25.8 

5.88 

58.55 

25.8 

32.56 

3.20 

26.7 

52.31 

26.49 

26.8 

47.38 

28.30 

26.8 

58.58 

24.01 

26.8 

6.11 

58.42 

26.8 

32.90 

3.12 

27.7 

52.52 

26.52 

27.8 

47.51 

28.25 

27.8 

59.15 

23.93 

27.8 

6.32 

58.32 

27.8 

33.24 

3.05 

28.7 

52.75 

26.55 

28.8 

47.64 

28.19 

28.8 

59.70 

23.88 

28.8 

6.54 

58.24 

28.8 

33.59 

2.96 

29.7 

52.98 

26.57 

29.8 

47.77 

28.14 

29.8 

60.22 

23.82 

29.8 

6.74 

58.18 

29.8 

33.96 

2.86 

30.7 

53.22 

26.60 

30.8 

47.91 

28.10 

30.8 

60.73 

23.78 

30.8 

6.93 

58.12 

30.8 

34.36 

2.77 

31.7    53.47 

26.65 

31.8 

48.05    28.06 

31.8 

61.20 

23.74 

31.8 

7.11 

58.07 

31.8 

34.77 

2.68 

11.08       -11.04 

6.20       -6.12 

20.28      +20.26 

7.7 

^3       +7.66 

18.50     -18.47 

5»»   46«     3».075 

6^  46"^  53».60O 

7»»     2"»  33V206 

7h 

13«  55M06 

7h  igm    o.,oo4 

-84*» 

49'    4 

5".59  1 

-80** 

43'    4 

2".15  1 

+87*> 

10'    4 

9".32 

+82*» 

34'    2 

3".73 

-86° 

54'    1 

3".24 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qxoombrldfe  1119. 

C  Ootanttt. 

1  H.  Draoonii. 

C  ChamfBleontii. 

80  H.  Cuaelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

III 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asom- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

RiC^t 

Aaoen- 

slon. 

DecU- 

h  m 

•    t 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    t 

Sept. 

816 

+8852 

Sept. 

9    8 

-8520 

Sept. 

925 

+8140 

Sept. 

9  36 

-8034 

Sept. 

10  21 

+8258 

0.9 

51.48 

26.32 

0.9 

s 
27.61 

21.18 

0.9 

30.50 

65.02 

0.9 

11.91 

35.16 

0.9 

9.07 

17.12 

1.9 

52.39 

26.05 

1.9 

27.67 

20.87 

1.9 

30.59 

64.67 

1.9 

11.93 

34.83 

1.9 

9.12 

16.75 

2.9 

53.26 

25.79 

2.9 

27.75 

20.55 

2.9 

30.68 

64.36 

2.9 

11.96 

34.50 

2.9 

9.18 

16.41 

8.9 

54.10 

25.55 

3.9 

27.84 

20.23 

3.9 

30.76 

64.07 

3.9 

11.99 

34.16 

3.9 

9.23 

16.07 

4.9 

54.89 

26.31 

4.9 

27.94 

19.91 

4.9 

30.82 

63.78 

4.9 

12.03 

33.82 

4.9 

9.27 

15.74 

6.9 

55.65 

25.04 

5.9 

28.07 

19.60 

5.9 

30.88 

63.46 

5.9 

12.07 

33.50 

5.9 

9.30 

15.42 

6.9 

56.41 

24.77 

6.9 

28.22 

19.31 

6.9 

30.94 

63.15 

6.9 

12.13 

33.19 

6.9 

9.33 

15.08 

7.9 

57.17 

24.49 

7.9 

28.36 

19.03 

7.9 

31.00 

62.83 

7.9 

12.19 

32.90 

7.9 

9.35 

14.73 

8.9 

57.96 

24.20 

8.9 

28.51 

18.75 

8.9 

31.07 

62.49 

8.9 

12.25 

32.61 

8.9 

9.38 

14.37 

9.9 

58.78 

23.91 

9.9 

28.66 

18.49 

9.9 

31.15 

62.13 

9.9 

12.31 

32.34 

9.9 

9.41 

13.99 

10.9 

59.67 

23.62 

10.9 

28.81 

18.25 

10.9 

31.23 

61.78 

10.9 

12.37 

32.08 

10.9 

9.45 

13.61 

11.9 

60.62 

23.32 

11.9 

28.95 

18.01 

11.9 

31.31 

61.42 

11.9 

12.44 

31.82 

11.9 

9.51 

13.22 

12.9 

61.63 

23.03 

12.9 

29.09 

17.78 

12,9 

31.41 

61.08 

12.9 

12.50 

31.58 

12.9 

9.58 

12.82 

13.9 

62.69 

22.75 

13.9 

29.22 

17.54 

13.9 

31.52 

60.74 

13.9 

12.56 

31.34 

13.9 

9.66 

12.43 

14.9 

63.79 

22.51 

14.9 

29.35 

17.30 

14.9 

31.65 

60.41 

14.9 

12.61 

31.07 

14.9 

9.74 

12.05 

15.9 

64.91 

22.26 

15.9 

29.47 

17.04 

15.9 

31.77 

60.08 

15.9 

12.67 

30.81 

15.9 

9.84 

11.68 

16.9 

66.01 

22.03 

16.9 

29.60 

16.78 

16.9 

31.88 

59.78 

16.9 

12.72 

30.53 

16.9 

9.94 

11.34 

17.9 

67.07 

21.84 

17.9 

29.73 

16.50 

17.9 

31.99 

59.49 

17.9 

12.78 

30.23 

17.9 

10.03 

11.01 

18.9 

68.07 

21.64 

18.9 

29.90 

16.22 

18.9 

32.10 

59.21 

18.9 

12.84 

29.94 

18.9 

10.11 

10.68 

19.8 

69.02 

21.42 

19.9 

30.07 

15.95 

19.9 

32.20 

58.93 

19.9 

12.91 

29.66 

19.9 

10.17 

10.36 

20.8 

69.95 

21.19 

20.9 

30.26 

15.71 

20.9 

32.28 

58.62 

20.9 

13.01 

29.38 

20.9 

10.23 

10.03 

21.8 

70.87 

20.95 

21.9 

30.47 

15.47 

21.9 

32.37 

58.31 

21.9 

13.10 

29.14 

21.9 

10.31 

9.68 

22.8 

71.84 

20.68 

22.9 

30.69 

15.27 

22.9 

32.46 

57.99 

22.9 

13.19 

28.90 

22.9 

10.38 

9.32 

23.8 

72.86 

20.42 

23.9 

30.90 

15.09 

23.9 

32.57 

57.66 

23.9 

13.29 

28.71 

23.9 

10.45 

8.94 

24.8 

73.96 

20.16 

24.9 

31.10 

14.93 

24.9 

32.69 

57.31 

24.9 

13.39 

28.51 

24.9 

10.53 

8.55 

25.8 

75.14 

19.92 

25.9 

31.28 

14.75 

25.9 

32.82 

56.97 

25.9 

13.48 

28.31 

25.9 

10.63 

8.16 

26.8 

76.38 

19.68 

26.9 

31.45 

14.56 

26.9 

32.96 

56.65 

26.9 

13.57 

28.11 

26.9 

10.76 

7.77 

27.8 

77.63 

19.48 

27.9 

31.62 

14.37 

27.9 

33.11 

56.35 

27.9 

13.65 

27.90 

27.9 

10.88 

7.40 

28.8 

78.85 

19.29 

28.9 

31.80 

14.16 

28.9 

33.25 

56.06 

28.9 

13.72 

27.67 

28.9 

11.01 

7.07 

29.8 

80.04 

19.12 

29.9 

31.97 

13.94 

29.9 

33.38 

55.80 

29.9 

13.81 

27.40 

29.9 

11.13 

6.75 

30.8 

81.19 

18.97 

30.9 

32.17 

13.71 

30.9 

33.52 

55.56 

30.9 

13.90 

27.16 

30.9 

11.24 

6.42 

31.8 

82.28 

18.82 

31.9 

32.40 

13.49 

31.9 

33.63 

55.32 

31.9 

13.98 

26.91 

31.9 

11.35 

6.13 

50.84      +50.83 

12.30     -12.26 

6.91        +6.84 

6.11        -6.02 

8.17        +8.11 

8»»    16«  48M25 

9»»     8»  49-.775 

9'>   25»  30-.501 

9>»  36«  20-.688 

IQh  21-  12«.394 

+88** 

52'    4 

9".08  1 

-85° 

20'    1 

2".12  1 

+81° 

41'    2 

5".82  1 

-80° 

34'    2 

3".04  1 

+82° 

58'    3 

5".87 
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CmCUMPOLAR  STARS. 

FOK  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Tf  Octmtit. 
Mag.  6.3 

Bradley  1672. 
Mag.  6.3 

Mag.  5.4 

SSH.Camelop.teg. 

Mag.  5.3 

K  Ootantis. 

Mag.  5.6 

Wash. 
MMa 

TIlBA. 

Right 

AXXD- 

ston. 

D«cIJ- 
nation. 

Wash. 
MeoD 
Time. 

Right 

Asoexk- 

sion. 

D«cIJ- 
natJon. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

R^cht 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

0    f 

h  m 

•    t 

Sept. 

10  59 

-84  9 

Sept. 

1213 

+88  8 

Sept. 

12  46 

-8441 

Sept. 

12  48 

+8351 

It 

Sept. 

13  27 

-8522 

IP 

1.0 

43.15 

32.07 

1.1 

51.16 

64.59 

1.1 

9.03 

11.85 

1.1 

s 
20.78 

22.87 

1.1 

s 
23.15 

32.18 

2.0 

43.11 

31.76 

2.1 

50.98 

64.24 

2.1 

8.89 

11.62 

2.1 

20.70 

22.54 

2.1 

22.96 

31.98 

3.0 

43.06 

31.42 

3.1 

50.81 

63.90 

3.1 

8.75 

11.36 

3.1 

20.62 

22.22 

3.1 

22.75 

31.75 

4.0 

43.03 

31.08 

4.1 

50.63 

63.56 

4.1 

8.61 

11.06 

4.1 

20.53 

21.90 

4.1 

22.66     31.50 

5.0 

43.02 

30.76 

6.1 

50.41 

63.23 

5.1 

8.47 

10.77 

5.1 

20.44 

21.59 

5.1 

22.37 

31.23 

5.9 

43.01 

30.42 

6.0 

50.18 

62.91 

6.1 

8.36 

10.46 

6.1 

20.34 

21.29 

6.1 

22.19 

30.97 

6.9    43.02 

30.08 

7.0 

49.93 

62.59 

7.1 

8.26 

10.15 

7.1 

20.24 

20.99 

7.1 

22.02 

30.70 

7.9 

43.04 

29.76 

8.0 

49.66 

62.25 

8.1 

8.17 

9.85 

8.1 

20.14 

20.69 

8.1 

21.88 

30.42 

8.9 

43.07 

29.44 

9.0 

49.40 

61.90 

9.1 

8.09 

9.55 

9.1 

20.03 

20.38 

9.1 

21.76 

30.14 

9.9 

43.10 

29.13 

10.0 

49.14 

61.53 

10.1 

8.03 

9.27 

10.1 

19.92 

20.04 

10.1 

21.63 

29.87 

10.9 

43.13 

28.82 

11.0 

48.90 

61.16 

11.1 

7.98 

8.99 

11.1 

19.81 

19.69 

11.1 

21.53 

29.60 

11.9 

43.16 

28.54 

12.0 

48.68 

60.75 

12.1 

7.92 

8.72 

12.1 

19.72 

19.33 

12.1 

21.43 

29.36 

12.9 

43.19 

28.27 

13.0 

48.49 

60.36 

13.1 

7.85 

8.45 

13.1 

19.63 

18.95 

13.1 

21.31 

29.12 

13.9 

43.21 

27.99 

14.0 

48.35 

59.96 

14.0 

7.77 

8.19 

14.1 

19.55 

18.56 

14.1 

21.19 

28.88 

14.9 

43.22 

27.71 

15.0 

48.25 

59.55 

15.0 

7.70 

7.93 

15.0 

19.50 

18.17 

16.1 

21.07 

28.65 

15.9 

43.23 

27.43 

16.0 

48.20 

59.16 

16.0 

7.62 

7.67 

16.0 

19.44 

17.78 

16.1 

20.93 

28.42 

16.9 

43.24 

27.12 

17.0 

48.17 

58.78 

17.0 

7.54 

7.40 

17.0 

19.40 

17.40 

17.1 

20.78 

28.17 

17.9 

43.27 

26.81 

18.0 

48.15 

58.40 

18.0 

7.45 

7.09 

18.0 

19.36 

17.04 

18.1 

20.64 

27.89 

18.9 

43.30 

26.48 

19.0 

48.10 

58.04 

19.0 

7.36 

6.76 

19.0 

19.31 

16.71 

19.1 

20.60 

27.59 

19.9 

43.34 

26.14 

20.0 

48.01 

57.69 

20.0 

7.30 

6.43 

20.0 

19.26 

16.36 

20.1 

20.37 

27.28 

20.9 

43.40 

25.81 

21.0 

47.88 

57.34 

21.0 

7.26 

6.08 

21.0 

19.18 

16.03 

21.1 

20.28 

26.96 

21.9 

43.48 

25.48 

22.0 

47.72 

56.99 

22.0 

7.25 

5.75 

22.0 

19.11 

15.69 

22.1 

20.21 

26.64 

22.9 

43.57 

25.19 

23.0 

47.57 

56.60 

23.0 

7.24 

5.44 

23.0 

19.03 

15.32 

23.1 

20.16 

26.31 

23.9 

43.67 

24.91 

24.0 

47.43 

56.20 

24.0 

7.24 

5.15 

24.0 

18.95 

14.95 

24.1 

20.12 

26.03 

24.9 

43.76 

24.64 

24.9 

47.32 

55.78 

25.0 

7.24 

4.87 

25.0 

18.89 

14.54 

25.0 

20.08 

25.77 

25.9 

43.84 

24.38 

25.9 

47.26 

55.36 

26.0 

7.24 

4.60 

26.0 

18.84 

14.12 

26.0 

20.04 

25.52 

26.9 

43.92 

24.14 

26.9 

47.25 

54.94 

27.0 

7.22 

4.33 

27.0 

18.81 

13.70 

27.0 

19.98 

25.26 

27.9  !  43.97 

23.88 

27.9 

47.29 

54.51 

28.0 

7.19 

4.06 

28.0 

18.79 

13.29 

28.0 

19.90 

24.99 

28.9    44.03 

23.61 

28.9 

47.37 

54.10 

29.0 

7.16 

3.76 

29.0 

18.78 

12.90 

29.0 

19.82 

24.71 

29.9 

44.09 

23.31 

29.9 

47.45 

53.73 

30.0 

7.13 

3.44 

30.0 

18.78 

12.52 

30.0 

19.73 

24.40 

30.9 

44.17 

23.00 

30.9 

47.54 

53.36 

31.0 

7.10 

3.11 

31.0 

18.78 

12.16 

31.0 

19.64 

24.09 

31.9 

44.24 

22.68 

31.9 

47.60 

53.00 

32.0 

7.08 

2.77 

32.0 

18.75 

11.79 

32.0 

19.57 

23.77 

9.8 

2 

9.77 

30.97      ^30.96 

lO.i 

80      -10.75 

9.34       +9.29 

12.40     -12.36 

10»»    59-   54».915 

12h   14m  28».804 

12*^  4G"»  13M31 

W"  48«  30-.862 

W  27«  23-.749 

-84* 

9' 

9".97 

+88<' 

9'    ] 

[6".14 

-84° 

40'    4 

H".95 

+83** 

51'    J 

M)".88 

-85*^ 

22' 

0".86 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6  Octantis. 
Mag.  4.1 

Qroombrldfe  8288. 
Mag.  7.2 

p  Ootantis. 

Mag.  6.7 

B  Un«  Minorls. 
Mag.  4.4 

59  a.  Apodis. 
Mag.  6.9 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deeli- 

natioB. 

h  m 

o        t 

h  m 

0            / 

h  m 

•    t 

h  m 

•    / 

h  m 

•   ' 

Sept. 

14  13 

-8318 
ft 

Sept. 

16    2 

+8732 

Sept. 

15  24 

-8412 

Sept. 

16  64 

+8210 

// 

Sept. 

17  16 

-8047 

1.1 

41.29 

8.98 

1.2 

49.78 

61.35 

1.2 

20.82 

12.07 

1.3 

13.72 

42.41 

1.3 

19.27 

30.10 

2.1 

41.14 

8.83 

2.2 

49.30 

61.16 

2.2 

20.62 

12.00 

2.3 

13.64 

42.38 

2.3 

19.15 

30.19 

3.1 

40.98 

8.65 

3.2 

48.84 

60.97 

3.2 

20.41 

11.92 

3.3 

13.37 

42.36 

3.3 

19.02 

30.27 

4.1 

40.81 

8.47 

4.2 

48.39 

60.78 

4.2 

20.19 

11.82 

4.3 

13.20 

42.34 

4.3 

18.88 

30.32 

6.1 

40.67 

8.28 

6.2 

47.93 

60.69 

6.2 

19.98 

11.70 

5.2 

13.03 

42.33 

6.3 

18.74 

30.36 

6.1 

40.52 

8.05 

6.2 

47.46 

60.42 

6.2 

19.77 

11.56 

6.2 

12.86 

42.33 

6.3 

18.60 

30.38 

7.1 

40.38 

7.81 

7.2 

46.97 

60.26 

7.2 

19.58 

11.40 

7.2 

12.69 

42.34 

7.3 

18.46 

30.39 

8.1 

40.25 

7.58 

8.2 

46.47 

60.10 

8.2 

19.39 

11.23 

8.2 

12.52 

42.36 

8.3 

18.33 

30.39 

9.1 

40.12 

7.35 

9.2 

46.97 

59.93 

9.2 

19.21 

11.09 

9.2 

12.34 

42.36 

9.3 

18.20 

30.35 

10.1 

40.02 

7.10 

10.2 

46.44 

69.75 

10.2 

19.04 

10.93 

10.2 

12.16 

42.36 

10.2 

18.07 

30.32 

11.1 

39.92 

6.87 

11.2 

44.91 

59.66 

11.2 

18.89 

10.78 

11.2 

11.96 

42.33 

11.2 

17.97 

30.29 

12.1 

39.82 

6.65 

12.2 

44.39 

59.34 

12.2 

18.74 

10.64 

12.2 

11.77 

42.31 

12.2 

17.86 

30.28 

13.1 

39.72 

6.45 

13.1 

43.87 

69.11 

13.2 

18.59 

10.60 

13.2 

11.59 

42.26 

13.2 

17.75 

30.28 

14.1 

39.62 

6.25 

14.1 

43.36 

58.84 

14.2 

18.42 

10.36 

14.2 

11.40 

42.18 

14.2 

17.66 

30.28 

16.1 

39.50 

6.06 

15.1 

42.89 

58.57 

16.2 

18.26 

10.25 

16.2 

11.21 

42.08 

15.2 

17.63 

30.29 

16.1 

39.38 

6.86 

16.1 

42.44 

68.30 

16.2 

18.10 

10.12 

16.2 

11.03 

41.98 

16.2 

17.41 

30.30 

17.1 

39.27 

6.64 

17.1 

42.02 

58.03 

17.2 

17.91 

9.99 

17.2 

10.86 

41.87 

17.2 

17.29 

30.31 

18.1 

39.13 

5.42 

18.1 

41.61 

57.77 

18.1 

17.73 

9.82 

18.2 

10.69 

41.76 

18.2 

17.16 

30.31 

19.1 

39.01 

6.16 

19.1 

41.21 

57.53 

19.1 

17.64 

9.64 

19.2 

10.62 

41.67 

19.2 

17.01 

30.28 

20.1 

38.89 

4.89 

20.1 

40.80 

57.31 

20.1 

17.36 

9.44 

20.2 

10.36 

41.60 

20.2 

16.87 

30.23 

21.1 

38.79 

4.59 

21.1 

40.36    57.08 

21.1 

17.19 

9.22 

21.2 

10.17 

41.66 

21.2 

16.74 

30.14 

22.1 

38.70 

4.28 

22.1 

39.90 

56.87 

22.1 

17.04 

8.98 

22.2 

9.99 

41.51 

22.2 

16.61 

30.05 

23.1 

38.64 

3.99 

23.1 

39.42 

56.64 

23.1 

16.90 

8.73 

23.2 

9.82 

41.46 

23.2 

16.49 

29.95 

24.1 

38.69 

3.72 

24.1 

38.92 

66.40 

24.1 

16.79 

8.52 

24.2 

9.63 

41.38 

24.2 

16.39 

29.83 

26.1 

38.63 

3.45 

25.1 

38.42 

56.13 

25.1 

16.67 

8.33 

25.2 

9.43 

41.28 

25.2 

16.29 

29.74 

26.1 

38.48 

3.22 

26.1 

37.95 

56.83 

26.1 

16.55 

8.14 

26.2 

9.26 

41.16 

26.2 

16.19 

29.66 

27.1 

38.40 

2.98 

27.1 

37.61 

55.52 

27.1 

16.43 

7.96 

27.2 

9.07 

41.01 

27.2 

16.09 

29.58 

28.1 

38.32 

2.75 

28.1 

37.11 

55.20 

28.1 

16.30 

7.77 

28.2 

8.89 

40.84 

28.2 

16.99 

29.53 

29.1 

38.24 

2.51 

29.1 

36.74 

54.87 

29.1 

16.16 

7.58 

29.2 

8.71 

40.68 

29.2 

15.86 

29.47 

30.1 

38.15 

2.26 

30.1 

36.40 

54.58 

30.1 

15.99 

7.37 

30.2 

8.56 

40.53 

30.2 

15.74 

29.41 

81.1 

38.05 

1.98 

31.1 

36.06 

54.29 

31.1 

15.83 

7.14 

31.2 

8.41 

40.38 

31.2 

16.60 

29.33 

32.1 

37.96 

1.66 

32.1 

35.73 

54.00 

32.1 

15.68 

6.88 
9.86 

32.2 

8.24 

40.23 

32.2 

15.47 

29.23 

8.57 

8.51 

23.39     +23.37 

9.90 

7.35       +7.28 

6.26        -6.17 

U^    13»  3 

7V066 

15>»     3°^  21'.809 

15h   24« 

9'.966 

16»»  64"»  19-. 238 

17>»   16«     6-.064 

-83° 

17'    3 

7".78 

+87° 

32'    6 

6".60  1 

-84° 

11'    4 

2".92 

+82° 

10'    2 

7".09  1 

-80° 

47'    1 

0".43 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


5  iJnae  lOnorls. 

X  OotBAttt. 

A.  Vmrn  Minotlt. 

(T  Ootantls. 

76  Draeonis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Vaah. 
MMn 

Tim«. 

Right 

Aaceor 

skm. 

DecU- 
nation. 

Wash. 
Mean 
Tfme. 

Right 

Asoen- 

sion. 

Decli- 
natioii. 

Wafih. 
Mean 
Time. 

Right 

A.soen- 

sion. 

Dedi- 
naUon. 

Wafih. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h  m 

o        / 

h  m 

•    f 

h  m 

•    / 

h  m 

o       / 

h  m 

o         / 

Sept. 

17  58 

+86  37 

Sept. 

18    7 

-8740 

Sept. 

19   0 

+89  1 

Sept. 

19  31 

-8913 

Sept. 

20  48 

+8214 

1.3 

30.07 

10.44 

1.3 

37.25 

6.33 

1.3 

60.68 

29.42 

1.4 

s 
57.14 

24.99 

1.4 

41.02 

7.18 

2.3 

29.67 

10.50 

2.3 

36.80 

6.49 

2.3 

59.38 

29.57 

2.4 

56.17 

25.26 

2.4 

40.92 

7.46 

3.3 

29.28 

10.56 

3.3 

36.33 

6.64 

3.3 

58.13 

29.72 

3.4 

55.08 

25.51 

3.4 

40.82 

7.76 

4.3 

28.89 

10.64 

4.3 

35.81 

6.79 

4.3 

56.92 

29.88 

4.4 

53.90 

26.74 

4.4 

40.72 

8.04 

5.3 

28.52 

10.73 

5.3 

35.29 

6.90 

5.3 

55.75 

30.05 

5.4 

52.66 

26.97 

6.4 

40.63 

8.34 

6.3 

28.15 

10.82 

6.3 

34.76 

7.00 

6.3 

54.59 

30.23 

6.4 

51.33 

26.17 

6.4 

40.54 

8.63 

7.3 

27.77 

10.91 

7.3 

34.23 

7.11 

7.3 

53.42 

30.42 

7.3 

49.98 

26.36 

7.4 

40.46 

8.95 

8.3 

27.38 

11.01 

8.3 

33.70 

7.15 

8.3 

52.22 

30.61 

8.3 

48.63 

26.54 

8.4 

40.36 

9^6 

9.3 

26.97 

11.12 

9.3 

33.19 

7.21 

9.3 

50.98 

30.80 

9.3 

47.30 

26.70 

9.4 

40.27 

9.58 

10.3 

26.55 

11.24 

10.3 

32.71 

7.25 

10.3 

49.68 

31.01 

10.3 

46.02 

26.87 

10.4 

40.17 

9.92 

11.3 

26.12 

11.34 

11.3 

32.24 

7.29 

11.3 

48.32 

31.21 

11.3 

44.78 

27.01 

11.4 

40.07 

10.25 

12.3 

25.67 

11.42 

12.3 

31.78 

7.33 

12.3 

46.90 

31.39 

12.3 

43.59 

27.15 

12.4 

39.94 

10.58 

13.3 

25.22 

11.48 

13.3 

31.35 

7.41 

13.3 

45.43 

31.56 

13.3 

42.46 

27.32 

13.4 

39.82 

10.90 

14.3 

24.77 

11.52 

14.3 

30.93 

7.48 

14.3 

43.93 

31.70 

14.3 

41.34 

27.48 

14.4 

39.70 

11.20 

15.3 

24.31 

11.54 

15.3 

30.49 

7.55 

15.3 

42.39 

31.84 

15.3 

40.23 

27.65 

15.4 

39.57 

11.49 

16.3 

23.87 

11.56 

16.3 

30.02 

7.62 

16.3 

40.90 

31.95 

16.3 

39.05 

27.82 

16.4 

39.43 

11.77 

17.3 

23.45 

11.55 

17.3 

29.52 

7.70 

17.3 

39.45 

32.05 

17.3 

37.79 

28.00 

17.4 

39.30 

12.01 

18.3 

23.03 

11.54 

18.3 

28.99 

7.78 

18.3 

38.08 

32.14 

18.3 

36.43 

28.18 

18.4 

39.17 

12.25 

19.3 

22.64 

11.54 

19.3 

28.43 

7.83 

19.3 

36.75 

32.24 

19.3 

34.97 

28.35 

19.4 

39.05 

12.49 

20.3 

22.25 

11.57 

20.3 

27.87 

7.84 

20.3 

35.45 

32.37 

20.3 

33.42 

28.49 

20.4 

38.93 

12.75 

21.2 

21.84 

11.61 

21.3 

27.31 

7.85 

21.3 

34.15 

32.50 

21.3 

31.84 

28.60 

21.4 

38.81 

13.01 

22.2 

21.43 

11.67 

22.3 

26.78 

7.81 

22.3 

32.80 

32.65 

22.3 

30.28 

28.69 

22.4 

38.70 

13.29 

23.2 

21.00 

11.73 

23.2 

26.27 

7.77 

23.3 

31.39 

32.80 

23.3 

28.80 

28.76 

23.4 

38.59 

13.61 

24.2 

20.54 

11.77 

24.2 

25.80 

7.73 

24.3 

29.91 

32.96 

24.3 

27.39 

28.83 

24.4 

38.46 

13.91 

25.2 

20.07 

11.79 

25.2 

25.37 

7.69 

25.3 

28.34 

33.10 

25.3 

26.07 

28.90 

25.4 

38.32 

14.20 

26.2 

19.60 

11.79 

26.2 

24.94 

7.66 

26.3 

26.74 

33.20 

26.3 

24.80 

28.98 

26.4 

38.17 

14.49 

J7.2 

19.13 

11.76 

27.2 

24.49 

7.65 

27.3 

25.12 

33.29 

27.3 

23.54 

29.07 

27.4 

38.02 

14.76 

J8.2 

18.67 

11.71 

28.2 

24.03 

7.66 

28.3 

23.53 

33.35 

28.3 

22.24 

29.18 

28.3 

37.87 

14.99 

19.2 

18.24 

11.65 

29.2 

23.54 

7.68 

29.3 

21.99 

33.40 

29.3 

20.86 

29.30 

29.3 

37.71 

15.19 

0.2 

17.82 

11.58 

30.2 

23.02 

7.69 

30.3 

20.50 

33.44 

30.3 

19.38 

29.41 

30.3 

37.56 

15.39 

11.2 

17.41 

11.52 

31.2 

22.47 

7.67 

31.3 

19.08 

33.48 

31.3 

17.80 

29.52 

31.3 

37.41 

15.59 

12.2 

17.03 

11.46 

32.2 

21.90 

7.64 

32.3 

17.71 

33.52 

32.3    16.15 

29.62 

32.3 

37.27 

15.78 

16.96       +16.93 

24.58      -2 

4.56 

58.80      +58.79 

73.87      -73.86 

7.4 

\0       +7.34 

17^    58"»   41».809 

18'»     6»  4 

7V620 

19h     jm  27».463 

W  29«  16-.746 

20»»  48"»  36».323 

86° 

36'     5 

1".12  1 

-87*» 

39'    5 

1".38 

+89*^ 

r 

7".53  1 

-89*» 

13'    2 

r'.02  1 

+82*> 

13'    4 

3".34 
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APPARENT  PLACES  OF  STAES,  1918. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


A.  Ootentis. 

V  Ootentis. 

/9ootantl8. 

89  H.  Cephel. 

y^  OetentU. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU. 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ajoen- 

sion. 

DecU- 

h  m 

o        t 

h  m 

•    / 

h  m 

•    / 

h  m 

o      t 

h  m 

•     / 

Sept. 

2138 

-83  5 

Sept. 

22  16 

-8622 

Sept. 

22  37 

-8148 
It 

Sept. 

23  28 

+8651|Sept. 

23  47 

-8228 

1.6 

48.41 

36.27 

1.6 

52.21 

60.40 

1.5 

60.06 

21.99 

1.6 

7.65 

34.88 

1.6 

32.12 

0.52 

2.5 

48.39 

36.58 

2.5 

52.23 

50.71 

2.6 

60.08 

22.30 

2.5 

7.68 

35.26 

2.5 

32.19 

0.80 

3.5 

48.36 

36.90 

3.5 

52.24 

51.05 

3.6 

60.10 

22.63 

3.5 

7.70 

35.62 

3.5 

32.26 

1.10 

4.4 

48.32 

37.22 

4.6 

52.21 

51.38 

4.5 

60.11 

22.96 

4.5 

7.73 

35.97 

4.5 

32.32 

1.41 

5.4 

48.27 

37.56 

5.6 

52.17 

51.72 

5.6 

60.10 

23.30 

5.5 

7.78 

36.32 

5.5 

32.37 

1.74 

6.4 

48.21 

37.86 

6.5 

52.09 

52.05 

6.5 

60.08 

23.63 

6.5 

7.84 

36.66 

6.5 

32.40 

2.06 

7.4 

48.13 

38.16 

7.5 

52.01 

52.38 

7.5 

60.06 

23.94 

7.6 

7.91 

37.01 

7.5 

32.43 

2.38 

8.4 

48.06 

38.44 

8.6 

51.92 

52.69 

8.5 

60.03 

24.25 

8.6 

7.99 

37.37 

8.5 

32.45 

2.70 

9.4 

47.98 

38.71 

9.6 

51.82 

52.98 

9.5 

60.00 

24.55 

9.5 

8.06 

37.74 

9.5 

32.47 

3.01 

10.4 

47.91 

38.97 

10.6 

51.73 

53.27 

10.5 

59.98 

24.85 

10.6 

8.12 

38.11 

10.5 

32.48 

3.31 

11.4 

47.86 

39.22 

11.6 

51.64 

53.55 

11.6 

59.95 

25.13 

11.5 

8.18 

38.51 

11.5 

32.50 

3.60 

12.4 

47.79 

39.47 

12.6 

51.56 

53.82 

12.5 

59.93 

25.40 

12.5 

8.22 

38.92 

12.5 

32.52 

3.87 

13.4 

47.73 

39.70 

13.4 

51.49 

54.09 

13.6 

59.92 

26.66 

13.5 

8.23 

39.33 

13.5 

32.55 

4.14 

14.4 

47.68 

39.96 

14.4 

51.43 

54.37 

14.5 

59.91 

25.92 

14.5 

8.21 

39.75 

14.5 

32.58 

4.41 

16.4 

47.63 

40.23 

15.4 

51.38 

54.65 

15.5 

59.91 

26.20 

15.5 

8.18 

40.17 

15.5 

32.62 

4.69 

16.4 

47.68 

40.62 

16.4 

51.32 

54.94 

16.5 

59.90 

26.51 

16.5 

8.12 

40.56 

16.5 

32.67 

4.98 

17.4 

47.62 

40.81 

17.4 

61.25 

55.25 

17.5 

59.89 

26.82 

17.5 

8.06 

40.95 

17.5 

32.70 

5.29 

18.4 

47.44 

41.10 

18.4 

61.15 

55.56 

18.5 

59.86 

27.15 

18.5 

8.00 

41.32 

18.5 

32.72 

6.61 

19.4 

47.34 

41.39 

19.4 

51.03 

55.88 

19.4 

59.82 

27.47 

19.5 

7.95 

41.68 

19.5 

32.73 

5.95 

20.4 

47.24 

41.69 

20.4 

50.88 

56.20 

20.4 

59.77 

27.79 

20.5 

7.93 

42.03 

20.5 

32.72 

6.29 

21.4 

47.12 

41.96 

21.4 

50.71 

56.50 

21.4 

59.71 

28.09 

21.5 

7.93 

42.39 

21.5 

32.70 

6.62 

22.4 

47.00 

42.19 

22.4 

50.52 

56.76 

22.4 

59.65 

28.37 

22.5 

7.94 

42.76 

22.5 

32.67 

6.94 

23.4 

46.88 

42.41 

23.4 

50.34 

57.01 

23.4 

59.58 

28.64 

23.5 

7.94 

43.16 

23.5 

32.64 

7.23 

24.4 

46.78 

42.61 

24.4 

50.17    57.24 

24.4 

59.52 

28.89 

24.5 

7.92 

43.57 

24.5 

32.61 

7.51 

26.4 

46.69 

42.80 

25.4 

50.01    57.47 

25.4 

59.47 

29.13 

25.5 

7.89 

43.99 

25.5 

32.60 

7.78 

26.4 

46.60 

43.01 

26.4 

49.87 

57.71 

26.4 

59.42 

29.37 

26.5 

7.83 

44.40 

26.5 

32.60 

8.05 

27.4 

46.51 

43.23 

27.4 

49.74 

57.97 

27.4 

59.38 

29.62 

27.5 

7.74 

44.82 

27.5 

32.60 

8.33 

28.4 

46.43 

43.45 

28.4 

49.62 

58.24 

28.4 

59.34 

29.89 

28.5 

7.62 

45.22 

28.5 

32.60 

8.63 

29.4 

46.34 

43.70 

29.4 

49.48 

58.52 

29.4 

59.29 

30.18 

29.5 

7.49 

45.60 

29.5 

32.59 

8.93 

30.4 

46.23 

43.97 

30.4 

49.32 

58.81 

30.4 

59.24 

30.48 

30.5 

7.35 

45.97 

30.5 

32.57 

9.25 

31.4 

46.11 

44.23 

31.4 

49.15 

59.10 

31.4 

59.17 

30.78 

31.4 

7.22 

46.31 

31.5 

32.55 

9.58 

32.4 

45.98 

44.48 

32.4 

48.95 

59.39 

32.4 

59.09 

31.09 

32.4 

7.11 

46.65 

32.5 

32.52 

9.92 

8.32        -8.26 

15.85     -15.81 

7.C 

12       -6.95 

18.26      +18.23 

7.63       -7.56 

21»»   38»  29-.050 

22»»   16»  20-.949 

22*'   37»  45-.323| 

23»»  27»  43V851 

27^  47«  20*.032 

-83° 

5'    6 

0".66  1 

-86° 

23' 

9".03  1 

-81° 

48'    4 

3".57  1 

+86° 

51'    1 

8".76  1 

-82° 

28'    2 

I8".42 
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CmCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4S  H.  Ccpliel. 
Mag.  4.6 

OL  UiMB  Hlnorli. 
Mag.  2.1 

4  a.  Ootantis. 
Mag.  5.6 

Qroombiidfe  750. 
Mag.  6.7 

QiooimMdge  944. 
Mag.  6.4 

WMh. 
Mmd 
TtnM. 

RlKht 

A908D- 

slon. 

Dedl- 
natiozL 

Mean 
Time. 

Aacen* 
lion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aacen* 

skm. 

I>ecU- 
nation. 

Wash. 
Mean 

Time. 

Right 

Aaoen- 

slon. 

Decli. 
nation. 

Wash. 
Mean 

Time. 

Right 

Asoen- 

sion. 

Dedi- 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

Oct 

0  67 

+8549 

Oct 

132 

+8852 

Oct 

142 

-8510 

Oct 

410 

+8520 

Oct 

535 

+85  9 

0.6 

43.64 

23.75 

0.6 

20.12 

16.69 

0.5 

8 

7.72 

38.12 

0.6 

48.70 

13.63 

0.7 

8 

55.55 

15.70 

1.6 

43.67 

24.11 

1.6 

20.42 

17.03 

1.5 

7.81 

88.44 

1.6 

48.94 

13.83 

1.7 

55.82 

15.78 

2.6 

43.70 

24.46 

2.6 

20.73 

17.37 

2.5 

7.90 

88.76 

2.6 

49.18 

14.03 

2.7 

56.09 

15.86 

3.6   43.75 

24.78 

3.6 

21.07 

17.70 

3.5 

7.96 

39.10 

8.6 

49.42 

14.22 

3.7 

56.36 

15.93 

4.6  1 43.80 

26.12 

4.5 

21.44 

18.04 

4.5 

8.02 

39.46 

4.6 

49.66 

14.41 

4.7 

56.63 

16.00 

5.6 

43.86 

26.48 

5.5 

21.84 

18.37 

5.5 

8.05 

39.81 

5.6 

49.90 

14.58 

5.7 

56.90 

16.06 

6.6 

43.93 

25.84 

6.5 

22.26 

18.73 

6.5 

8.08 

40.15 

6.6 

50.17 

14.76 

6.7 

57.19 

16.13 

7.6 

43.99 

26.21 

7.6 

22.68 

19.09 

7.6 

8.10 

40.49 

7.6 

50.44 

14.97 

7.7 

67.49 

16.19 

8.5 

44.06 

26.68 

8.5 

23.09 

19.45 

8.5 

8.12 

40.81 

8.6 

50.72 

15.19 

8.7 

57.80 

16.26 

9.5 

44.12 

26.99 

9.5 

23.48 

19.83 

9.5 

8.13 

41.13 

9.6 

51.00 

15.41 

9.7 

58.12 

16.34 

10.5 

44.17 

27.39 

10.6 

23.82 

20.23 

10.5 

8.15 

41.42 

10.6 

51.28 

15.64 

10.7 

58.45 

16.45 

11.5 

44.19 

27.80 

11.5 

24.09 

20.64 

11.5 

8.18 

41.71 

11.6 

51.55 

15.91 

11.7 

58.78 

16.58 

12.5 

44.20 

28.21 

12.5 

24.31 

21.04 

12.5 

8.21 

41.99 

12.6 

51.81 

16.19 

12.7 

59.09 

16.73 

13.5 

44.18 

28.60 

13.6 

24.44 

21.46 

13.5 

8.25 

42.28 

13.6 

62.06 

16.47 

13.7 

69.38 

16.89 

U.5 

44.15 

28.99 

14.5 

24.52 

21.84 

14.5 

8.29 

42.68 

14.6 

62.28 

16.75 

14.7 

59.67 

17.06 

15.5 

44.12 

29.37 

15.5 

24.67 

22.22 

15.5 

8.33 

42.90 

15.6 

52.48 

17.03 

15.7 

59.94 

17.22 

16.5 

44.09 

29.73 

16.5 

24.65 

22.69 

16.5 

8.34 

43.23 

16.6 

52.68 

17.29 

16.7 

,60.20 

17.37 

17.5 

44.07 

30.07 

17.5 

24.76 

22.94 

17.5 

8.34 

43.59 

17.6 

52.88 

17.54 

17.7 

60.45 

17.61 

18.5 

44.06 

30.41 

18.5 

24.91 

23.28 

18.5 

8.31 

43.95 

18.6 

53.10 

17.78 

18.7 

60.71 

17.62 

19.5 

44.08 

30.77 

19.5 

26.13 

23.63 

19.5 

8.28 

44.30 

19.6 

53.33 

18.00 

19.7 

60.98 

17.73 

20.5 

44.10 

31.13 

20.5 

26.37 

23.99 

20.5 

8.23 

44.64 

20.6 

53.58 

18.23 

20.7 

61.26 

17.84 

21.6 

44.12 

31.61 

21.6 

26.63 

24.37 

21.5 

8.18 

44.96 

21.6 

63.84 

18.46 

21.6 

61.57 

17.96 

22.5 

44.13 

31.90 

22.6 

25.85 

24.77 

22.5 

8.12 

45.26 

22.6 

64.09 

18.73 

22.6 

61.89 

18.10 

23.5 

44.13 

32.31 

23.5 

26.00 

25.18 

23.5 

8.07 

45.55 

23.6 

54.34 

19.01 

23.6 

62.20 

18.27 

24.4 

44.09 

32.72 

24.6 

26.06 

26.60 

24.5 

8.03 

45.83 

24.6 

64.58 

19.33 

24.6 

62.50 

18.47 

25.4 

44.04 

33.13 

25.5 

26.02 

26.03 

25.5 

7.99 

46.12 

26.6 

54.81 

19.65 

25.6 

62.79 

18.67 

26.4 

43.97 

33.62 

26.5 

25.92 

26.43 

26.5 

7.97 

46.42 

26.6 

55.01 

19.98 

20.6 

63.07 

18.89 

27.4 

43.87 

33.88 

27.6 

25.77 

26.81 

27.5 

7.95 

46.73 

27.6 

56.19 

20.30 

27.6 

63.32 

19.11 

28.4 

43.79 

34.22 

28.5 

26.61 

27.17 

28.5 

7.91 

47.05 

28.6 

55.34 

20.60 

28.6 

63.55 

19.33 

29.4 

43.70 

34.66 

29.5 

25.46 

27.61 

29.6 

7.87 

47.38 

29.6 

65.49 

20.89 

29.6 

63.78 

19.53 

30.4 

43.61 

34.88 

30.5 

25.31 

27.86 

30.5 

7.82 

47.73 

30.6 

55.64 

21.17 

30.6 

64.00 

19.71 

31.4 

43.54 

36.20 

31.5 

25.21 

28.19 

31.5 

7.74 

48.09 

31.6 

55.81 

21.45 

31.6 

64.23 

19.88 

13.74       +13.70 

50.83      +50.82 

11.5 

K)     -11.86 

12.30     +12.26 

11.84     +11.80 

0^    57«   16-.969 

Ih  3oin  42-.307 

V' 

41«  58-.587 

4h   iQm  20-.187 

5»»  35»  81-.564 

+85*» 

49' 

4".72  1 

+88° 

52' 

2".06  1 

-85** 

11' 

3".34 

+86<> 

20'    1 

.9".62 

+85'» 

9'    2 

12".89 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  O.  Menus. 

C  Menus. 

61  H.  Cepliei. 

25  H.  Camelop. 

7  a.  Ootantti. 

Mag.  6.2 

Mag.  6.6 

Mag.  6.3 

Mag.  5.1 

Mag.  6.4 

Wash. 
Mean 

Right 

Asoen- 

sion. 

Dedf. 
natioii. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

alon. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

RiC^t 

KsosOf 

Aion. 

Dedi- 

Wash. 
Mean 
Time. 

Right 

Asoen- 

8ion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

AsoeA- 

8km. 

Deeli- 

TmHow 

Time. 

•^lav^i^MB 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•     / 

Oct. 

6  46 

-8449 

Oct 

6  46 

-8043 

Oct 

7    3 

+8710 

Oct 

7  14 

+8233 

Oct 

715 

-8654 

0.7 

s 

63.22 

WW 

26.60 

0.8 

8 

47.91 

28.10 

0.8 

8 

0.73 

WW 

23.78 

0.8 

s 

6.93 

68.12 

0.8 

s 
34.36 

2.77 

1.7 

63.47 

26.65 

1.8 

48.06 

28.06 

1.8 

1.20 

23.74 

1.8 

7.11 

68.07 

1.8 

34.77 

2.68 

2.7 

63.72 

26.73 

2.8 

48.19 

28.06 

2.8 

1.68 

23.70 

2.8 

7.29 

68.00 

2.8 

36.19 

2.63 

8.7 

63.97 

26.82 

3.7 

48.33 

28.06 

3.8 

2.14 

23.64 

3.8 

7.47 

57.92 

3.8 

36.63 

2.59 

4.7 

64.22 

26.93 

4.7 

48.48 

28.08 

4.8 

2.60 

23.67 

4.8 

7.64 

57.84 

4.8 

36.06 

2.57 

6.7 

64.47 

27.06 

6.7 

48.63 

28.13 

6.8 

3.08 

23.49 

6.8 

7.82 

57.74 

6.8 

36.60 

2.56 

6.7 

64.70 

27.21 

6.7 

48.78 

28.19 

6.8 

3.57 

23.41 

6.8 

8.01 

67.63 

6.8 

36.93 

2.57 

7.7 

64.93 

27.35 

7.7 

48.91 

28.25 

7.7 

4.07 

23.34 

7.8 

8.20 

57.53 

7.8 

37.34 

2.60 

8.7 

66.16 

27.50 

8.7 

49.06 

28.32 

8.7 

4.69 

23.28 

8.8 

8.40 

67.42 

8.8 

37.74 

2.64 

9.7 

66.36 

27.65 

9.7 

49.19 

28.39 

9.7 

6.16 

23.23 

9.8 

8.62 

57.34 

9.8 

38.12 

2.68 

10.7 

66.66 

27.79 

10.7 

49.32 

28.45 

10.7 

6.72 

23.17 

10.7 

8.84 

57.29 

10.8 

38.49 

2.70 

11.7 

66.76 

27.93 

11.7 

49.45 

28.61 

11.7 

6.29 

23.14 

11.7 

9.07 

57.26 

11.7 

38.86 

2.72 

12.7 

66.96 

28.06 

12.7 

49.58 

28.56 

12.7 

6.86 

23.13 

12.7 

9.29 

67.21 

12.7 

39.22 

2.72 

13.7 

66.18 

28.16 

13.7 

49.70 

28.60 

13.7 

7.41 

23.16 

13.7 

9.51 

57.21 

13.7 

39.59 

2.70 

14.7 

66.39 

28.28 

14.7 

49.84 

28.64 

14.7 

7.96 

23.19 

14.7 

9.71 

57.20 

14.7 

39.97 

2.60 

16.7 

66.61 

28.40 

15.7 

49.97 

28.69 

16.7 

8.46 

23.22 

16.7 

9.90 

67.21 

16.7 

40.38 

2.69 

16.7 

66.84 

28.54 

16.7 

50.11 

28.77 

16.7 

8.96 

23.23 

16.7 

10.10 

67.21 

16.7 

40.79 

2.73 

17.7 

67.07 

28.71 

17.7 

50.25 

28.86 

17.7 

9.41 

23.24 

17.7 

10.28 

57.19 

17.7 

41.22 

2.78 

18.7 

67.29 

28.92 

18.7 

50.39 

28.99 

18.7 

9.88 

23.23 

18.7 

10.46 

57.16 

18.7 

41.66 

2.86 

19.7 

67.49 

29.14 

19.7 

50.54 

29.14 

19.7 

10.37 

23.21 

19.7 

10.64 

57.12 

19.7 

42.08 

2.96 

20.7 

67.69 

29.37 

20.7 

50.67 

29.31 

20.7 

10.87 

23.18 

20.7 

10.84 

57.07 

20.7 

42.60 

3.09 

21.7 

67.88 

29.61 

21.7 

50.80 

29.49 

21.7 

11.41 

23.16 

21.7 

11.06 

57.02 

21.7 

42.87 

3.22 

22.7 

68.06 

29.84 

22.7 

50.92 

29.64 

22.7 

11.99 

23.14 

22.7 

11.28 

56.98 

22.7 

43.24 

3.35 

23.7 

58.22 

30.04 

23.7 

51.04 

29.78 

23.7 

12.56 

23.16 

23.7 

11.51 

56.97 

23.7 

43.68 

3.46 

24.6 

58.39 

30.24 

24.7 

51.16  i  29.92 

24.7 

13.16 

23.20 

24.7 

11.73 

56.99 

24.7 

43.91 

3.65 

26.6 

68.56 

30.43 

25.7 

51.28 

30.05 

25.7 

13.71 

23.28 

26.7 

11.96 

57.03 

25.7 

44.27 

3.63 

26.6 

58.74 

30.61 

26.7 

51.39 

30.16 

26.7 

14.24 

23.36 

26.7 

12.16 

57.08 

26.7 

44.63 

3.71 

27.6 

58.93 

30.80 

27.7 

61.52 

30.28 

27.7 

14.76 

23.46 

27.7 

12.36 

57.16 

27.7 

45.00 

3.79 

28.6 

69.12 

31.02 

28.7 

51.65 

30.42 

28.7 

15.23 

23.66 

28.7 

12.55 

67.22 

28.7 

46.40 

3.87 

29.6 

59.32 

31.24 

29.7 

51.78 

30.58 

29.7 

15.70 

23.62 

29.7 

12.73 

67.28 

29.7 

45.81 

3.98 

30.6 

69.52 

31.48 

30.7 

51.91 

30.75 

30.7 

16.15 

23.70 

30.7 

12.91 

57.33 

30.7 

46.22 

4.11 

31.6 

59.71 

31.75 

31.7 

52.04 

30.95 

31.7 

16.59 

23.76 

31.7 

13.09 

57.39 

31.7 

46.63 

4.26 

11.09      -11.04 

6.20       -6.12 

20.2 

«     +20.26 

7.7 

3       +7.66 

18.50     -18.47 

6»»   4C»     3-.076 

e**  46"^  53-.600 

7h 

2»>  33-.206 

7h 

13«  55M06 

7ti  igm    0. 004 

-84° 

49'    4 

5".69  1 

-80^ 

43'    4 

2".15  1 

+87° 

10'    4 

9  ".32  1 

+82° 

34'    2 

3".73  1 

-86° 

54'    i; 

3".24 
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CIKCUMPOLAR  STAES. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qioombxidce  1119. 

COotentii. 

1  H.  Dxmooinli. 

C  ChasuBleontis. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  6.3 

WHh. 

Right 

DacII. 

\7ash. 

Riicfat 

T>Ar1t. 

IVash. 

RiC^t 

DATti. 

Wash. 

Rifi^t 

Decli- 
nation. 

Wash. 

RiRht 

Decli- 
nation. 

Mmd 

Time. 

Aaoen- 
8k>n. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

nation. 

Moan 
Time. 

Ascen- 
sion. 

nation. 

Mean 
Time. 

Ascen- 
sion. 

Mean 
Time. 

Ascen- 
sion. 

h  m 

•    / 

b  m 

•    / 

h  m 

•    / 

h  m 

0           / 

h  m 

o        / 

Oct. 

817 

+8852 

Oct 

9    8 

-8520 

Oct 

9  25 

+8140 

Oct 

9  36 

-8034 

0f 

Oct 

10  21 

+8257 

0.8 

21.19 

18.97 

0.9 

32.17 

13.71 

0.9 

33.52 

55.56 

0.9 

s 
13.90 

27.16 

0.9 

s 
11.24 

66.42 

1.8 

22.28 

18.82 

1.9 

32.40 

13.49 

1.9 

33.63 

55.32 

1.9 

13.98 

26.91 

1.9 

11.35 

66.13 

2.8 

23.35 

18.65 

2.8 

32.62 

13.26 

2.9 

33.74 

55.08 

2.9 

14.08 

26.66 

2.9 

11.45 

65.84 

3.8 

24.38 

18.49 

3.8 

32.86 

13.06 

3.9 

33.85 

54.84 

3.9 

14.19 

26.43 

3.9 

11.64 

65.65 

4.8 

25.41 

18.32 

4.8 

33.11 

12.87 

4.9 

33.97 

54.68 

4.9 

14.30 

26.22 

4.9 

11.63 

66.24 

5.8 

26.46 

18.14 

5.8 

33.36 

12.71 

6.9 

34.08 

54.32 

5.9 

14.43 

26.03 

5.9 

11.73 

64.92 

6.8 

27.53 

17.95 

6.8 

33.61 

12.56 

6.9 

34.21 

54.05 

6.9 

14.56 

25.84 

6.9 

11.83 

64.60 

7.8 

28.65 

17.76 

7.8 

33.87 

12.43 

7.8 

34.33 

53.76 

7.9 

14.67 

25.67 

7.9 

11.93 

64.26 

8.8 

29.82 

17.57 

8.8 

34.12 

12.32 

8.8 

34.47 

53.47 

8.9 

14.80 

25.53 

8.9 

12.06 

63.92 

9.8 

31.05 

17.38 

9.8 

34.35 

12.21 

9.8 

34.61 

53.19 

9.8 

14.90 

25.39 

9.9 

12.18 

63.68 

10.8 

32.33 

17.21 

10.8 

34.58 

12.11 

10.8 

34.76 

52.90 

10.8 

15.01 

25.25 

10.9 

12.32 

63.24 

11.8 

33.65 

17.06 

11.8 

34.80 

11.99 

11.8 

34.93 

52.63 

11.8 

15.12 

25.11 

11.9 

12.47 

62.90 

12.8 

34.98 

16.93 

12.8 

35.02 

11.86 

12.8 

35.09 

52.40 

12.8 

15.23 

24.96 

12.9 

12.63 

62.58 

13.8 

36.30 

16.82 

13.8 

35.24 

11.72 

13.8 

35.26 

52.17 

13.8 

15.33 

24.80 

13.9 

12.79 

62r.29 

14.8 

37.59 

16.72 

14.8 

35.47 

11.57 

14.8 

35.41 

51.96 

14.8 

15.44 

24.62 

14.9 

12.93 

62.01 

15.8 

38.82 

16.63 

16.8 

35.71 

11.43 

16.8 

35.56 

51.76 

16.8 

15.55 

24.45 

16.9 

13.09 

61.74 

16.8 

40.00 

16.54 

16.8 

35.97 

11.29 

16.8 

35.70 

51.57 

16.8 

15.68 

24.28 

16.9 

13.22 

61.49 

17.8 

41.12 

16.43 

17.8 

36.24 

11.18 

17.8 

35.84 

51.38 

17.8 

15.81 

24.14 

17.9 

13.36 

61.22 

18.8 

42.24 

16.30 

18.8 

36.61 

11.07 

18.8 

35.97 

51.16 

18.8 

15.94 

24.02 

18.9 

13.48 

60.96 

19.8 

43.38 

16.17 

19.8 

36.80 

11.01 

19.8 

36.11 

50.94 

19.8 

16.08 

23.91 

19.9 

13.60 

60.67 

20.8 

44.55 

16.03 

20.8 

1 

37.09  1 10.96 

20.8 

36.24 

50.70 

20.8 

16.22 

23.83 

20.9 

13.73 

60.36 

21.8 

45.80 

15.88 

21.8 

37.37    10.92 

21.8 

36.40 

50.46 

21.8 

16.36 

23.77 

21.8 

13.87 

60.02 

22.8 

47.13 

15.74 

22.8 

37.64  1 10.89 

22.8 

36.66 

50.20 

22.8 

16.50 

23.72 

22.8 

14.03 

59.70 

23.8 

48.51 

15.63 

23.8 

37.87  1 10.88 

1 

23.8 

36.74 

49.96 

23.8 

16.63 

23.67 

23.8 

14.21 

59.39 

1 
24.8 

49.90 

15.53 

24.8 

1 
38.12  i  10.85 

24.8 

36.93 

49.74 

24.8 

16.75 

23.62 

24.8 

14.38 

69.10 

25.8 

51.30 

15.48 

25.8 

38.36    10.80 

25.8 

37.11 

49.54 

25.8 

16.87 

23.53 

25.8 

14.67 

58.83 

26.7 

52.66 

15.44 

26.8 

38.60    10.72 

26.8 

37.29 

49.37 

26.8 

16.99 

23.45 

26.8 

14.75 

58.58 

27.7 

53.94 

15.40 

27.8 

38.86    10.65 

27.8 

37.46 

49.23 

27.8 

17.12 

23.35 

27.8 

14.93 

58.36 

28.7 

55.18 

15.38 

28.8 

39.12 

10.59 

28.8 

37.61 

49.10 

28.8 

17.24 

23.25 

28.8 

15.09 

58.14 

29.7 

56.36 

15.36 

29.8 

39.39 

10.54 

29.8 

37.76 

48.96 

29.8 

17.38 

23.17 

29.8 

15.25 

57.92 

30.7 

57.53 

15.32 

80.8 

39.68 

10.51 

30.8 

37.91 

48.81 

30.8 

17.51 

23.09 

30.8 

15.39 

57.72 

31.7    58.65    15.28 

81.8 

39.98 

1 

10.49 

31.8 

38.05 

48.68 

31.8 

17.66 

23.03 

31.8 

15.54 

57.50 

50.77       +50.76 

12.30     -12.26 

6.91        +6.84 

6.11       -6.02 

8.17       +8.11 

8»»    16»  48M26        9*»     8»  49-.776| 

^  26™  30-.501 

g&  36«  20'.688 

10»»  21°»  12».394 

f88*» 

62'    4 

9".08  1 

-85*» 

20'    I 

2".12  1 

+81° 

41'    2 

5".82  1 

-80° 

34'    2 

3".04  1 

+82° 

58'   a 

6".87 
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CIRCUMPOLAR  STARS. 


FOR  THE 

UPPER  TRANSIT  AT 

•  WASHINGTON. 

tf  Ootantii. 
Mag.  6.3 

Biadley  1678. 
Mag.  6.3 

tOottntU. 

Mag.  5.4 

88  H.  Camelop.  9eq. 
Mag.  5.3 

#rOcluitts. 
Mag.  5.6 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Deoli- 
natton. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
natlon. 

Wash. 

Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
natlon. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Bedl- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

aJon. 

DeolS- 
nation. 

h  m 

o       / 

h  m 

•    / 

h  m 

o       / 

h  m 

o       / 

h  m 

o      / 

Oct. 

10  59 

-84  9 

Oct 

1213 

+88  8 

Oct 

12  46 

-8440 

Oct 

12  48 

+8351 

ft 

Oct 

13  27 

-8522 

0.9 

s 
44.17 

WW 

23.00 

0.9 

8 

47.54 

53.36 

1.0 

8 

7.10 

63.11 

1.0 

8 

18.78 

12.16 

1.0 

s 
19.64 

24.09 

1.9 

44.24 

22.68 

1.9 

47.60 

53.00 

2.0 

7.08 

62.77 

2.0 

18.75 

11.79 

2.0 

19.57 

23.77 

2.9 

44.34 

22.36 

2.9 

47.65 

52.67 

2.9 

7.08 

62.42 

3.0 

18.73 

11.45 

3.0 

19.51 

23.44 

8.9 

44.44 

22.05 

3.9 

47.68 

52.32 

3.9 

7.08 

62.06 

3.9 

18.71 

11.11 

4.0 

19.46 

23.07 

4.9 

44.57 

21.77 

4.9 

47.69 

51.96 

4.9 

7.10 

61.72 

4.9 

18.69 

10.75 

5.0 

19.43 

22.72 

5.9 

44.70 

21.49 

5.9 

47.70 

51.61 

5.9 

7.14 

61.38 

5.9 

18.66 

10.39 

6.0 

19.43 

22.38 

6.9 

44.83 

21.22 

6.9 

47.70 

51.25 

6.9 

7.18 

61.05 

6.9 

18.63 

10.02 

7.0 

19.43 

22.05 

7.9 

44.97 

20.94 

7.9 

47.72 

50.87 

7.9 

7.23 

60.74 

7.9 

18.60 

9.64 

8.0 

19.44 

21.73 

8.9 

45.11 

20.70 

8.9 

47.76 

50.46 

8.9 

7.29 

60.43 

8.9 

18.59 

9.26 

9.0 

19.47 

21.42 

9.9 

45.24 

20.47 

9.9 

47.83 

50.06 

9.9 

7.35 

60.15 

9.9 

18.58 

8.85 

10.0 

19.48 

21.14 

10.9 

45.37 

20.25 

10.9 

47.94 

49.65 

10.9 

7.40 

59.88 

10.9 

18.58 

8.43 

11.0 

19.49 

20.86 

11.9  !  45.49 

1 

20.02 

11.9 

48.10 

49.24 

11.9 

7.44 

59.60 

11.9 

18.61 

8.02 

12.0 

19.50 

20.56 

12.9 

45.61 

19.78 

12.9 

48.30 

48.84 

12.9 

7.48 

59.32 

12.9 

18.64 

7.61 

13.0 

19.50 

20.27 

13.9 

45.72 

19.55 

13.9 

48.53 

48.45 

13.9 

7.52 

59.04 

13.9 

18:67 

7.20 

13.9 

19.49 

19.97 

14.9 

45.84 

19.30 

14.9 

48.78 

48.07 

14.9 

7.55 

58.74 

14.9 

18.71 

6.81 

14.9 

19.48 

19.66 

16.9 

45.97 

19.05 

15.9 

49.01 

47.72 

15.9 

7.58 

58.42 

15.9 

18.75 

6.44 

15.9 

19.48 

19.35 

16.9 

46.10 

18.79 

16.9 

49.21 

47.38 

16.9 

7.62 

58.10 

16.9 

18.79 

6.07 

16.9 

19.48 

19.02 

17.9 

46.26 

18.53 

17.9 

49.39 

47.05 

17.9 

7.71 

57.76 

17.9 

18.79 

5.71 

17.9 

19.51 

18.66 

18.9 

46.43 

18.28 

18.9 

49.53 

46.70 

18.9 

7.80 

57.42 

18.9 

18.81 

5.36 

18.9 

19.56 

18.32 

19.9 

46.61 

18.05 

19.9 

49.65 

46.34 

19.9 

7.92 

57.10 

19.9 

18.81 

5.00 

19.9 

19.65 

17.98 

20.9 

46.80 

17.87 

20.9 

49.76 

45.97 

20.9 

8.04 

56.81 

20.9 

18.81 

4.62 

20.9 

19.74 

17.66 

21.9 

46.99 

17.70 

21.9 

49.91 

45.57 

21.9 

8.16 

56.53 

21.9 

18.84 

4.22 

21.9 

19.84 

17.36 

22.9 

47.17 

17.54 

22.9 

50.11 

45.17 

22.9 

8.28 

56.28 

22.9 

18.86 

3.81 

22.9 

19.94 

17.08 

23.9 

47.34 

17.38 

23.9 

50.35 

44.75 

23.9 

8.40 

56.04 

23.9 

18.91 

3.39 

23.9 

20.03 

16.82 

24.9 

47.50 

17.21 

24.9 

50.64 

44.35 

24.9 

8.50 

55.81 

24.9 

18.97 

2.97 

24.9 

20.11 

16.56 

25.9 

47.65 

17.05 

25.9 

50.99 

43.97 

25.9 

8.59 

55.56 

25.9 

19.05 

2.55 

25.9 

20.16 

16.29 

26.9 

47.80 

16.87 

26.9 

51.35 

43.62 

26.9 

8.67 

55.29 

26.9 

19.12 

2.18 

26.9 

20.22 

16.01 

27.9 

47.97 

16.68 

27.9 

51.71 

43.27 

27.9 

8.76 

55.01 

27.9 

19.20 

1.80 

27.9 

20.27 

15.69 

28.9 

48.13 

16.46 

28.9 

52.05 

42.94 

28.9 

8.85 

54.70 

28.9 

19.28 

1.46 

28.9 

20.33 

15.38 

29.9 

48.30 

16.26 

29.9 

52.39 

42.62 

29.9 

8.97 

54.39 

29.9 

19.35 

1.12 

29.9 

20.41 

15.07 

30.8 

48.49 

16.07 

30.9 

52.70   42.31 

30.9 

9.09 

54.09 

30.9 

19.41 

0.79 

30.9 

20.50 

14.75 

31.8 

48.68 

15.89 

31.9 

52.98    42.01 

31.9 

9.22 

53.78 

31.9 

19.47 

0.47 

31.9 

20.61 

14.41 

9.82        -9.77 

30.92      +30.90 

10.79     -10.75 

9.34       + 

9.28 

12.39     -12.35 

10»»   59»  54-.915 

12»»  14»  28V804 

12^  46™  13M31 

12»»  48«  3 

0-.862 

13h  27»  23».749 

-84^ 

9'      1 

9".97  1 

+88« 

9'    1 

6".14  1 

-84*» 

40'    4 

1".95 

+83^ 

51'    3 

0".88 

-85* 

22'     < 

0".86 
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CIRCUMPOLAE  STARS. 

FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON. 


d  OctaatlB. 
Mag.  4.1 

Qroomliildce  9888. 

Mag.  7.2 

p  Ootentli. 
Mag.  5.7 

€  TJiwm  Kinoili. 
Mag.  4.4 

d9  G.  Apodlt. 
Mag.  5.9 

radL 
ten 

KIsht 

Aaoea- 

sion. 

nation. 

Wash. 
Mean 

Time. 

Right 

Afloen- 

8lon. 

DecU- 
nation. 

Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

WtOL 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

h  m 

9          / 

h  m 

e      / 

h  m 

e      / 

h  m 

0    / 

h  m 

•    f 

Oct. 

1413 

-8317 

J/ 

Oct.    15    2 

+87  32 

Oct. 

15  24 

-8411 

Oct. 

16  54 

+8210 

Oct. 

1716 

-8047 

1.1 

s 
38.06 

61.98 

1.1 

36.06 

64.29 

1.1 

s 
15.83 

67.14 

1.2 

s 
8.41 

40.38 

1.2 

8 

15.60 

29.33 

2.1 

37.96 

61.66 

2.1 

35.73 

64.00 

2.1 

15.68 

66.88 

2.2 

8.24 

40.23 

2.2 

15.47 

29.23 

3.1 

37.88 

61.34 

3.1 

35.39 

63.74 

3.1 

15.54 

66.62 

3.2 

8.08 

40.09 

3.2 

15.33 

29.10 

4.1 

37.82 

61.01 

4.1 

35.03 

53.47 

4.1 

16.39 

66.35 

4.2 

7.92 

39.96 

4.2 

15.20 

28.96 

5.1 

37.76 

60.68 

6.1 

34.67 

63.21 

6.1 

16.26 

66.06 

5.2 

7.76 

39.86 

5.2 

15.07 

28.81 

6.1 

37.71 

60.35 

6.1 

34.30 

52.96 

6.1 

16.14 

65.78 

6.2 

7.59 

39.72 

6.2 

14.95 

28.64 

7.0 

37.67 

60.02 

7.1 

33.92 

52.68 

7.1 

16.04 

65.49 

7.2 

7.43 

39.69 

7.2 

14.84 

28.46 

8.0 

37.64 

59.70 

8.1 

33.63 

52.38 

8.1 

14.95 

65.19 

8.2 

7.26 

39.46 

8.2 

14.74 

28.28 

9.0 

37.62 

69.42 

9.1 

33.16 

52.06 

9.1 

14.86 

64.92 

9.2 

7.09 

39.29 

9.2 

14.64 

28.10 

10.0 

37.60 

59.12 

10.1 

32.77 

51.75 

10.1 

14.77 

64.66 

10.2 

6.92 

39.12 

10.2 

14.54 

27.95 

11.0 

37.68 

58.85 

11.1 

32.42 

51.41 

11.1 

14.69 

64.42 

11.1 

6.76 

38.91 

11.2 

14.46 

27.80 

12.0 

37.56 

58.58 

12.1 

32.09 

51.06 

12.1 

14.60 

64.18 

12.1 

6.68 

38.69 

12.2 

14.36 

27.67 

13.0 

37.63 

58.31 

13.1 

31.78 

50.68 

13.1 

14.62 

63.94 

13.1 

6.44 

38.47 

13.2 

14.26 

27.54 

14.0 

37.49 

58.02 

14.1 

31.60 

50.33 

14.1 

14.42 

63.69 

14.1 

6.29 

38.23 

14.2 

14.17 

27.41 

15.0 

37.45 

67.75 

16.1 

31.26 

49.98 

16.1 

14.31 

63.43 

15.1 

6.14 

38.00 

15.2 

14.06 

27.27 

16.0 

37.41 

57.44 

16.1 

31.02 

49.65 

16.1 

14.21 

63.16 

16.1 

5.99 

37.77 

16.2 

13.94 

27.09 

17.0 

37.38 

57.10 

17.1 

30.78 

49.32 

17.1 

14.10 

62.86 

17.1 

5.85 

37.66 

17.1 

13.82 

26.91 

18.0 

37.36 

56.76 

18.1 

30.61 

49.01 

18.1 

14.01 

62.53 

18.1 

5.71 

37.37 

18.1 

13.70 

26.69 

19.0 

37.35 

56.41 

19.1 

30.24 

48.70 

19.1 

13.96 

62.19 

19.1 

5.57 

37.18 

19.1 

13.60 

26.46 

20.0 

37.37 

56.06 

20.0 

29.92 

48.39 

20.1 

13.89 

61.86 

20.1 

6.42 

37.00 

20.1 

13.50 

26.22 

21.0 

37.40 

56.73 

21.0 

29.60 

48.07 

21.1 

13.85 

61.54 

21.1 

6.26 

36.81 

21.1 

13.43 

26.97 

22.0 

37.44 

55.41 

22.0 

29.28 

47.72 

22.1 

13.82 

61.24 1 22.1 

6.11 

36.69 

22.1 

13.36 

25.73 

23.0 

37.48 

55.13 

23.0 

28.99 

47.37 

23.1 

13.82 

60.96 

23.1 

4.96 

36.36 

23.1 

13.30 

25.50 

24.0 

37.51 

54.85 

24.0 

28.71 

46.99 

24.1 

13.79 

60.69 

24.1 

4.80 

36.10 

24.1 

13.24 

25.27 

25.0 

37.55 

54.69 

25.0 

28.47 

46.60 

26.0 

13.75 

60.42 

25.1 

4.65 

36.83 

25.1 

13.16 

26.09 

25.9 

37.56 

54.32 

26.0 

28.27 

46.21 

26.0 

13.71 

60.15 

26.1 

4.62 

35.54 

26.1 

13.09 

24.90 

26.9 

37.55 

54.03 

27.0 

28.11 

46.82 

27.0 

13.66 

59.87 

27.1 

4.39 

35.26 

27.1 

13.01 

24.71 

27.9  ;  37.66 

53.72 

28.0 

27.97 

45.44 

28.0 

13.60 

59.57 

28.1 

4.27 

34.96 

28.1 

12.92 

24.49 

28.9 

37.56 

53.41 

29.0 

27.83 

45.10 

29.0 

13.64 

59.26 

29.1 

4.16 

34.69 

29.1 

12.82 

24.27 

».9 

37.57 

53.08 

30.0 

27.69 

44.77 

30.0 

13.49 

58.92 

30.1 

4.03 

34.42 

30.1 

12.73 

24.04 

»).9 

37.60 

52.73 

31.0 

27.64 

44.44 

31.0 

13.46 

58.59 

31.1 

3.93 

34.18 

31.1 

12.64 

23.77 

U.9 

37.63 

52.37 

32.0 

27.38    44.11 

32.0 

13.41 

58.25 

32.1 

3.81 

33.94 

32.1 

12.65 

23.50 

8.57        -8.61 

23.37     +23.34 

9.90       -9.85 

7.35       +7.28 

6.25       -6.17 

14»»    13»  37».066 

15h     3m  2P.809 

16^  24'»     9-.966|    16»»  64«  19-.238 

17h  i6»     6V064 

•83** 

17'    S 

I7".78 

+87** 

32'    { 

>6".60 

-84<' 

11'    < 

12".92 

l+82« 

'  10'    $ 

>7".09 

-80° 

•  47'    : 

10".43 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^  TTruB  Mlnoxis. 

X  OctantlB. 

A.  TSnm  Minoili. 

if  Oottntis. 

76I>imooiiis. 

Mag.  4.4 

Mag.  6.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

1 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DmU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoei^ 

sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoei^ 

sion. 

Dedl- 
nation. 

Wash. 
Mean 
Time. 

Right 

AaoeB" 

sion. 

Decii> 
natluL 

h  m 

0         / 

h  m 

o       / 

h  m 

o        / 

h  m 

•    / 

h  m 

Oct. 

17  68 

+8637 

Oct. 

18    7 

-8740 

Oct. 

18  69 

+89   1 

Oct. 

19  30 

-89 13 

Oct 

20  48 

+8214    1 

1.2 

s 
17.41 

11.52 

1.2 

s 
22.47 

7.67 

1.3 

s 
79.08 

33.48 

1.3 

8 

77.80 

29.62 

1.3 

37.41 

15.59 

2.2 

17.03 

11.46 

2.2 

21.90 

7.64 

2.3 

77.71 

33.62 

2.3 

76.16 

29.62 

2.3 

37.27 

15.78 

8.2 

16.64 

11.42 

3.2 

21.33 

7.68 

3.3 

76.36 

33.56 

3.3 

74.44 

29.70 

3.3 

37.13 

15.96 

4.2 

16.24 

11.38 

4.2 

20.76 

7.61 

4.3 

76.01 

33.62 

4.3 

72.72 

29.76 

4.3 

36.99 

16.19 

5.2 

16.84 

11.34 

6.2 

20.20 

7.43 

6.3 

73.66 

33.69 

6.3 

71.00 

29.81 

6.3 

36.86 

16.41 

6.2 

16.43 

11.33 

6.2 

19.67 

7.33 

6.3 

72.26 

33.77 

6.3 

69.30 

29.82 

6.3 

36.72 

16.63 

7.2 

16.02 

11.30 

7.2 

19.15 

7.22 

7.2 

70.83 

33.86 

7.3 

67.66 

29.83 

7.3 

36.58 

16.86 

8.2 

14.60 

11.26 

8.2 

18.67 

7.11 

8.2 

69.36 

33.91 

8.3 

66.07 

29.82 

8.3 

36.43 

17.09 

9.2 

14.16 

11.22 

9.2 

18.20 

6.99 

9.2 

67.82 

33.97 

9.3 

64.66 

29.80 

9.3 

36.29 

17.81 

10.2 

13.71 

11.14 

10.2 

17.76 

6.88 

10.2 

66.24 

34.02 

10.3 

63.08 

29.79 

10.3 

36.12 

17.64 

11.2 

13.26 

11.06 

11.2 

17.32 

6.78 

11.2 

64.62 

34.03 

11.3 

61.68 

29.79 

11.3 

36.95 

17.74 

12.2 

12.81 

10.94 

12.2 

16.89 

6.68 

12.2 

63.00 

34.06 

12.3 

60.28 

29.81 

12.3 

36.79 

17.98 

13.2 

12.39 

10.81 

13.2 

16.45 

6.60 

13.2 

61.39 

34.02 

13.3 

68.87 

29.84 

13.3 

35.61 

18.10 

14.2 

11.96 

10.67 

14.2 

16.99 

6.53 

14.2 

59.84 

33.98 

14.2 

67.41 

29.87 

14.3 

36.44 

18.25 

16.2 

11.67 

10.63 

16.2 

15.49 

6.46 

16.2 

58.34 

33.96 

16.2 

65.86 

29.91 

16.3 

36.26 

18.38 

16.2 

11.18 

10.40 

16.2 

14.98 

6.36 

16.2 

56.92 

33.92 

16.2 

54.22 

29.91 

16.3 

35.09 

18.51 

17.2 

10.81 

10.29 

17.2 

14.46 

6.21 

17.2 

56.66 

33.89 

17.2 

62.61 

29.90 

17.3 

34.94 

18.63 

18.2 

10.43 

10.18 

18.2 

13.94 

6.04 

18.2 

54.19 

33.88 

18.2 

60.76 

29.86 

18.3 

34.79 

18.76 

19.2 

10.05 

10.09 

19.2 

13.45 

5.86 

19.2 

52.82 

33.88 

19.2 

49.04 

29.79 

19.3 

34.65 

18.83 

20.2 

9.65 

10.00 

20.2 

12.97 

5.67 

20.2 

51.40 

33.89 

20.2 

47.38 

29.69 

20.3 

34.50 

19.10 

21.2 

9.24 

9.92 

21.2 

12.55 

5.47 

21.2 

49.91 

33.91 

21.2 

46.82 

29.59 

21.3 

o4.«j4: 

19.29 

22.2 

8.82 

9.81 

22.2 

12.17 

5.26 

22.2 

48.34 

33.93 

22.2 

44.36 

29.49 

22.3 

34.17 

19.47 

23.2 

8.39 

9.69 

23.2 

11.81 

6.06 

23.2 

46.72 

33.91 

23.2 

43.00 

29.40 

23.3 

34.00 

19.64 

24.2 

7.96 

9.55 

24.2 

11.45 

4.88 

24.2 

45.09 

33.87 

24.2 

41.68 

29.31 

24.3 

33.82 

19.78 

26.2 

7.53 

9.37 

25.2 

11.09 

4.73 

25.2  I  43.48 

33.80 

26.2 

40.34 

29.25 

26.3 

33.64 

19.90 

26.2 

7.13 

9.17 

26.2 

10.70 

4.59 

26.2    41.93 

33.71 

26.2 

38.97 

29.19 

26.3 

33.45 

20.00 

27.1 

6.75 

8.98 

27.2 

10.28 

4.44 

27.2    40.45 

33.62 

27.2 

37.50 

29.14 

27.3 

33.27 

20.06 

28.1 

6.38 

8.78 

28.2 

9.84 

4.27 

28.2 

39.03 

33.52 

28.2 

35.96 

29.08 

28.3 

33.09 

20.12 

29.1 

6.05 

8.59 

29.2 

9.39 

4.10 

29.2 

37.68 

33.42 

29.2 

34.36 

29.01 

29.3 

32.92 

20.17 

30.1 

5.72 

8.42 

30.1 

8.92 

3.89 

30.2 

36.37 

33.33 

30.2 

32.69 

28.92 

30.3 

32.76 

20.23 

31.1 

5.39 

8.24 

31.1 

8.46 

3.67 

31.2 

35.08 

33.26 

31.2 

31.01    28.80 

31.3 

32.60 

20.29 

82.1 

5.06 

8.08 

32.1 

8.03 

;  3.44 

32.2 

33.80 

33.17 

32.2 

29.34  1  28.67 

32.3 

32.44 

20.37 

16.96      +16.93 

24.58      -2 

14.56 

58.84      +58.83 

73.93      -73.92 

7.40       +7.34 

17»»    68"»  41».809 

18»»     fi™  4 

i7».620 

19h     im  27V463 

19^   29°»  16-.746 

20>»  48«  36-.323 

+86*^ 

36'    S 

d'M2 

-87° 

39'    t 

►1".38 

+89° 

1' 

7".63 

-89° 

13'    2 

ll".02 

+82*^ 

13'    4 

S".34 
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t^Ootentti. 

/^OotantU. 

89  H.  Cephei. 

V^Ootentis. 

Biag.  5.4 

Mag.  5.7 

Mag.  4.3 

1 

J 

Mag.  5.6 

< 

Mag.  5.1 

Wtsh. 
Una 
Ttaiw. 

Right 
Aaoen- 

SiOIi. 

Dedl- 
naUon. 

Wash. 
Mean 
Time. 

Ri^t 
Aaosn- 

8k>IL 

Dedl- 
natSon. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Thne. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

• 

Right 
Ascen- 
sion. 

h  m 

Dedl- 

b  m 

•    / 

h  m 

e      # 

h  m 

•    / 

h  m 

•    / 

•    / 

Oct. 

2138 

-83  5 

Oct. 

2216 

-8622 

Oct. 

22  37 

-8148 

Oct. 

23  28 

+8651 

Oct. 

23  47 

-8228 

1.4 

s 
46.11 

44.23 

1.4 

s 
49.15 

59.10 

1.4 

s 
59.17 

30.78 

1.4 

8 

7.22 

46.31 

1.5 

8 

32.55 

WW 

9.68 

2.4 

45.98 

44.48 

2.4 

48.95 

59.39 

2.4 

59.09 

31.09 

2.4 

7.11 

46.65 

2.5 

32.52 

9.92 

3.4 

45.84 

44.73 

3.4 

48.72 

59.67 

3.4 

59.01 

31.39 

3.4 

7.01 

46.98 

3.5 

32.47 

10.26 

4.4 

45.69 

44.96 

4.4 

48.48 

59.93 

4.4 

58.91 

31.68 

4.4 

6.92 

47.32 

4.5 

32.42 

10.60 

5.4 

45.53 

45.17 

5.4 

48.23 

60.18 

5.4 

58.81 

31.96 

5.4 

6.82 

47.67 

5.5 

32.36 

10.93 

6.4 

45.38 

45.36 

6.4 

47.97 

60.42 

6.4 

58.71 

32.21 

6.4 

6.73 

48.01 

6.4 

32.29 

11.25 

7.4 

45.23 

45.55 

7.4 

47.71 

60.64 

7.4 

58.62 

32.45 

7.4 

6.64 

48.37 

7.4 

32.22 

11.55 

8.4 

45.09 

45.72 

8.4 

47.46 

60.85 

8.4 

58.51 

32.69 

8.4 

6.55 

48.76 

8.4 

32.15 

11.84 

9.4 

44.95 

45.88 

9.4 

47.21 

61.05 

9.4 

58.42 

32.91 

9.4 

6.43 

49.16 

9.4 

32.09 

12.12 

10.3 

44.82 

46.03 

10.4 

47.00 

61.25 

10.4 

58.33 

33.12 

10.4 

6.30 

49.56 

10.4 

32.04 

12.38 

U.3 

44.69 

46.19 

11.4 

46.79 

61.45 

11.4 

58.25 

33.34 

11.4 

6.13 

49.95 

11.4 

31.99 

12.65 

12.3 

44.57 

46.36 

12.4 

46.57 

61.65 

12.4 

58.17 

33.57 

12.4 

5.95 

50.33 

12.4 

31.95 

12.93 

13.3 

44.45 

46.53 

13.4 

46.36 

61.86 

13.4 

58.09 

33.79 

13.4 

5.74 

50.69 

13.4 

31.90 

13.20 

14.3 

44.32 

46.72 

14.4 

46.15 

62.08 

14.4 

58.01 

34.03 

14.4 

6.52 

51.03 

14.4 

31.85 

13.48 

15.3    44.18 

46.91 

15.4 

45.92 

62.31 

15.4 

57.93 

34.29 

15.4 

5.30 

51.36 

15.4 

31.79 

13.78 

16.3 

44.03 

47.11 

16.4 

45.66 

62.53 

16.4 

57.82 

34.54 

16.4 

5.10 

51.67 

16.4 

31.71 

14.09 

17.3 

43.86 

47.30 

17.4 

45.38 

62.75 

17.4 

57.70 

34.79 

17.4 

4.91 

51.98 

17.4 

31.63 

14.39 

18.3 

43.69 

47.45 

18.4 

45.07 

62.95 

18.4 

57.68 

35.02 

18.4 

4.75 

52.29 

18.4 

31.64 

14.69 

19.3 

43.51 

47.59 

19.4 

44.75 

63.14 

19.4 

57.45 

35.23 

19.4 

4.60 

52.62 

19.4 

31.44 

14.99 

20.3 

43.33 

47.69 

20.3 

44.42 

63.31 

20.4 

57.32 

35.43 

20.4 

4.45 

52.97 

20.4 

31.33 

15.26 

21.3 

43.17 

47.78 

21.3 

44.10 

63.45 

21.4 

57.20 

35.59 

21.4 

4.29 

53.33 

21.4 

31.22 

15.51 

22.3 

43.01 

47.85 

22.3 

43.80 

63.56 

22.4 

57.08 

35.74 

22.4 

4.11 

53.70 

22.4 

31.12 

15.74 

23.3 

42.86 

47.93 

23.3 

43.54 

63.68 

23.4 

56.97 

35.89 

23.4 

3.91 

54.,07 

23.4 

31.03 

15.96 

24.3 

42.72 

48.00 

24.3 

43.29 

63.80 

24.4 

56.87 

36.04 

24.4 

3.68 

54.42 

24.4 

30.94 

16.18 

25.3 

42.59 

48.10 

25.3 

43.04 

63.93 

25.3 

56.77 

36.21 

25.4 

3.42 

54.77 

25.4 

30.86 

16.41 

26.3 

42.44 

48.21 

26.3 

42.78 

64.09 

26.3 

56.66 

36.38 

26.4 

3.15 

55.09 

26.4 

30.78 

16.64 

27.3 

42.29 

48.32 

27.3 

42.51 

64.26 

27.3 

56.56 

36.56 

27.4 

2.86 

56.39 

27.4 

30.70 

16.89 

28.3 

42.13 

48.44 

28.3 

42.22 

64.43 

28.3 

56.44 

36.74 

28.4 

2.68 

55.68 

28.4 

30.60 

17.16 

29.3 

41.95 

48.56 

29.3 

41.91 

64.59 

29.3 

56.31 

36.93 

29.4 

2.31 

55.96 

29.4 

30.50 

17.43 

30.3 

41.77 

48.67 

30.3 

41.59 

64.74 

30.3 

56.17 

37.12 

30.4 

2.06 

56.23 

30.4 

30.38 

17.70 

31.3 

41.58 

48.77 

31.3 

41.24 

64.89 

31.3 

56.03 

37.31 

31.4 

1.81 

56.49 

31.4 

30.26 

17.98 

32.3 

41.39 

48.85 

32.3 

40.88 

65.01 

32.3 

55.88 

37.50 

32.4 

1.57 

56.76 

32.4 

30.13 

18.23 

8.32        -8.26 

15.86     -15.82 

7.02       -6.95 

18.2 

»     +18.25 

7.63       - 

7.56 

21»»   38»   29».050 

22*^  16»  20".949 

22»»  37"»  46-.323 

23»^ 

27'»  43-.851 

23h  47J11  2 

t)«.032 

^83*> 

5'    5 

0".66 

-86* 

23' 

9  ".03 

-81*» 

48'    4 

3".57 

+86*> 

51'    1 

8".76  1 

-82*» 

28'    2 

8".42 
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48  H.  Cephel. 
Mag.  4.5 

ot  TTruB  Minoiis. 

{VoUxriM,) 
Mag.  2.1 

4  G.  Ootantla. 
Mag.  5.6 

QxoomlMEldfe  760. 
Mag.  6.7 

Criooniiirtilga  ft 
Mag.  6.4 

Wash. 
Mean 

Right 

Aaoeo- 

fdon. 

Dedl- 
natloii. 

« 

Wash. 
Mean 

Time. 

Right 
Aaoen- 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

skm. 

DeoU- 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

skm. 

DecU- 

Waah. 
Mean 
Thne. 

Right 

Aaoan- 

aioo. 

Dai 
naU 

Time. 

h  m 

•    / 

h  m 

o       / 

h  m 

•    / 

h  m 

•    / 

h  m 

• 

Nov. 

0  57 

+8549 

Nov. 

132 

+8852 

Nov. 

142 

-8510 

§0 

Nov. 

410 

+8520 

ft 

Nov. 

636 

+85 

0.4 

43.54 

WW 

35.20 

0.5 

s 
25.21 

28.19 

0.5 

s 
7.74 

48.09 

0.6 

55.81 

21.45 

0.6 

4.23 

19. 

1.4 

43.47 

35.51 

1.4 

25.13 

28.53 

1.5 

7.65 

48.44 

1.6 

55.98 

21.72 

1.6 

4.45 

20. 

2.4 

43.41 

35.83 

2.4 

25.07 

28.88 

2.5 

7.55 

48.78 

2.6 

56.15 

21.98 

2.6 

4.68 

20. 

8.4 

43.35 

36.18 

3.4 

25.02 

29.22 

3.5 

7.44 

49.11 

3.6 

56.32 

22.24 

8.6 

4.92 

20. 

4.4 

43.30 

36.53 

4.4 

24.96 

29.57 

4.4 

7.32 

49.43 

4.6 

56.51 

22.52 

4.6 

6.18 

20. 

5.4 

43.24 

36.89 

5.4 

24.88 

29.94 

5.4 

7.20 

49.72 

5.6 

56.70 

22.83 

5.6 

5.44 

20. 

6.4 

43.16 

37.26 

6.4 

24.77 

30.32 

6.4 

7.08 

50.00 

6.5 

56.89 

23.14 

6.6 

6.70 

21. 

7.4 

43.07 

37.64 

7.4 

24.60 

30.72 

7.4 

6.97 

50.27 

7.5 

57.07 

23.47 

7.6 

5.95 

21. 

8.4 

42.97 

38.01 

8.4 

24.35 

31.11 

8.4 

6.87 

50.54 

8.5 

57.24 

23.81 

8.6 

6.20 

21. 

9.4 

42.83 

38.37 

9.4 

24.04 

31.49 

9.4 

6.78 

50.80 

9.5 

57.39 

24.17 

9.6 

6.44 

21. 

10.4 

42.69 

38.71 

10.4 

23.66 

31.87 

10.4 

6.68 

51.08 

10.5 

57.52 

24.53 

10.6 

6.67 

22. 

11.4 

42.53 

39.04 

11.4 

23.24 

32.22 

11.4 

6.58 

51.36 

11.5 

57.64 

24.88 

11.6 

6.87 

22. 

12.4 

42.37 

39.34 

12.4 

22.81 

32.56 

12.4 

6.48 

51.66 

12.5 

57.74 

25.22 

12.6 

7.07 

22 

18.4 

42.22 

39.63 

13.4 

22.40 

32.89 

13.4 

6.36 

51.97 

13.5 

57.83 

25.53 

13.6 

7.25 

22 

14.4 

42.08 

39.92 

14.4 

22.05 

33.20 

14.4 

6.22 

52.28 

14.5 

57.93 

25.83 

14.6 

7.42 

23 

15.4 

41.97 

40.21 

15.4 

21.77 

33.50 

15.4 

6.06 

52.61 

15.5 

58.05 

26.12 

15.6 

7.61 

23 

16.4 

41.86 

40.51 

16.4 

21.52 

33.82 

16.4 

5.89 

52.91 

16.5 

58.18 

26.39 

16.6 

7.82 

23 

17.4 

41.76 

40.83 

17.4 

21.30 

34.16 

17.4 

5.70 

53.18 

17.5 

58.33 

26.70 

17.6 

8.04 

23 

18.4 

41.66 

41.16 

18.4 

21.05 

34.52 

18.4 

5.51 

53.43 

18.5 

58.48 

27.01 

18.6 

8.27 

23 

19.4 

41.54 

41.50 

19.4 

20.74 

34.89 

19.4 

5.33 

53.66 

19.5 

58.62 

27.34 

19.6 

8.60 

24 

20.4 

41.39 

41.84 

20.4 

20.35 

35.28 

20.4 

5.16 

53.88 

20.5 

58.76 

27.70 

20.6 

8.73 

24 

21.4 

41.22 

42.18 

21.4 

19.86 

35.65 

21.4 

5.00 

54.09 

21.5 

58.88 

28.07 

21.6 

8.94 

24 

22.4 

41.04 

42.50 

22.4 

19.32 

36.00 

22.4 

4.85 

54.30 

22.5 

58.98 

28.44 

22.6 

9.14 

26 

23.4 

40.84 

42.80 

23.4 

18.71 

36.33 

23.4 

4.71 

54.53 

23.5 

59.04 

28.81 

23.6 

9.81 

26 

24.4 

40.63 

43.08 

24.4 

18.05 

36.65 

24.4 

4.56 

54.76 

24.5 

59.10 

29.15 

24.6 

9.46 

26 

25.4 

40.43 

43.33 

25.4 

17.41 

36.94 

25.4 

4.40 

55.03 

25.5 

59.14 

29.49 

25.6 

9.60 

26 

26.4 

40.22 

43.58 

26.4 

16.80 

37.22 

26.4 

4.22 

55.29 

26.5 

59.18 

29.81 

26.6 

9.73 

26 

27.4 

40.02 

43.82 

27.4 

16.20 

37.49 

27.4 

4.04 

55.56 

27.5 

59.22 

30.12 

27.5 

9.86 

26 

28.4 

39.83 

44.05 

28.4 

15.64 

37.75 

28.4 

3.84 

55.83 

28.5 

59.25 

30.42 

28.5 

9.98 

26 

29.4 

39.65 

44.28 

29.4 

15.11 

38.01 

29.4 

3.62 

56.08 

29.5 

59.30 

30.72 

29.5 

10.11 

27 

80.3 

39.48 

44.52 

30.4 

14.59 

38.29 

80.4 

3.40 

56.32 

80.5 

59.35 

31.01 

30.5 

10.25 

27 

81.3 

39.31 

44.77 

31.4 

14.06 

38.58 

31.4 

3.17 

56.54 

81.5 

59.41 

31.32 

31.5 

10.40 

27 

13.74      +13.71 

50.98     +50.97 

ll.J 

K)     -11.86 

12.31     +12.27 

\\.% 

\^.    +11.8C 

0»»   57»   16«.959 

V  30»  42».307 

\^ 

41»  58».587 

41X  10m  20«.187 

5»» 

35«  31-.5 

+85** 

49' 

4".72  1 

+88*» 

52' 

2".06  1 

-85° 

11' 

3"34l 

+85° 

20'    1 

9".62  1 

+85° 

9'    3 

2".{ 
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CmCUMPOLAE  STAKS. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON, 


tl  G.  XentMB. 

CHensv. 

51  H.  Cepliei. 

85  H.  Oamelop. 

7  a.  OotantU. 

Mag.  6.2 

Mag.  6.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

W^L    Ri^t 

Dedl- 
nttlon. 

Wash. 

Right 

T%wt\V. 

Wash. 

Right 

l>«ai.  Wash. 

Right 

T>Afill. 

Wash. 

Right 

DecU- 

HMD 
TlDM. 

Asoexi- 

SlOIi. 

Mean 

Time. 

Aaoen- 
skm. 

M^mW 

Mean 
Time. 

Aaosn- 
sion.  • 

nation. 

Mean 

Time. 

Aaoeo- 
skm. 

A^OTJlU* 

Mean 
Time. 

Asoen- 
skm. 

h  m 

o      / 

h  m 

•          / 

h  m 

•    / 

h  m 

•        f 

h  m 

e       # 

Mov. 

646 

-8449 

MM 

Nov. 

646 

-8043 

MM 

Nov. 

7    3 

+87 10  Nov. 

714 

+8238 

Nov. 

715 

-8654 

gM 

0.6 

s 
59.71 

WW 

31.75 

0.7 

52.04 

WW 

30.95 

0.7 

16.59 

WW 

23.76 

0.7 

13.09 

57.39 

0.7 

8 

46.63 

WW 

4.25 

L6 

59.89 

32.02 

1.7 

52.17 

31.16 

1.7 

17.04 

23.82 

1.7 

13.26 

57.44 

1.7 

47.04 

4.42 

2.6 

60.06 

32.30 

2.7 

52.30 

31.38 

2.7 

17.50 

23.88 

2.7 

13.44 

57.47 

2.7 

47.42 

4.60 

8.6 

60.23 

32.59 

3.7 

52.42 

81.61 

3.7 

17.98 

23.93 

3.7 

13.63 

57.50 

3.7 

47.80 

4.79 

4.6 

60.37 

32.88 

4.7 

52.54 

31.85 

4.7 

18.47 

24.00 

4.7 

13.81 

57.54 

4.7 

48.16 

4.99 

S.6 

60.51 

33.17 

5.7 

52.64 

32.09 

5.7 

18.97 

24.08 

5.7 

14.01 

57.58 

5.7 

48.51 

5.19 

6.6 

60.65 

33.45 

6.7 

52.75 

32.33 

6.7 

19.50 

24.16 

6.7 

14.23 

57.64 

6.7 

48.84 

6.38 

7.6 

60.77 

33.73 

7.7 

52.85 

32.56 

7.7 

20.02 

24.25 

7.7 

14.44 

57.72 

7.7 

49.16 

5.57 

8.6 

60.91 

33.99 

8.6 

52.95 

32.77 

8.7 

20.55 

24.38 

8.7 

14.65 

57.82 

8.7 

49.46 

5.75 

0.6 

61.04 

34.25 

9.6 

53.05 

32.99 

9.7 

21.07 

24.53 

9.7 

14.85 

57.95 

9.7 

49.77 

5.91 

.10.6 

61.16 

34.49 

10.6 

53.16 

33.18 

10.7 

21.56 

24.69 

10.7 

15.05 

58.09 

10.7 

50.07 

6.08 

[11.6 

61.30 

34.76 

11.6 

53.27 

38.40 

11.7 

22.03 

24.84 

11.7 

15.24 

58.23 

11.7 

50.40 

6.25 

12.6 

61.44 

35.01 

12.6 

53.37 

33.62 

12.6 

22.47 

25.00 

12.7 

16.41 

58.37 

12.7 

50.74 

6.43 

13.6 

61.58 

35.31 

13.6 

53.48 

33.86 

13.6 

22.88 

25.15 

13.7 

15.58 

58.50 

13.7 

51.10 

6.64 

14.6 

61.72 

35.63 

14.6 

53.59 

34.13 

14.6 

23.28 

25.29 

14.7 

15.74 

58.60 

14.7 

51.46 

6.86 

15.6 

61.86 

35.98 

15.6 

53.70 

34.41 

15.6 

23.69 

26,42 

15.6 

15.90 

58.69 

15.7 

51.80 

7.13 

16.6 

61.96 

36.34 

16.6 

53.80 

34.73 

16.6 

24.12 

25.51 

16.6 

16.07 

58.77 

16.6 

52.13 

7.40 

17.6 

62.06 

36.68 

17.6 

53.90 

35.06 

17.6 

24.57 

25.61 

17.6 

16.25 

58.84 

17.6 

52.43 

7.68 

18.6 

62.14 

37.02 

18.6 

53.99 

35.38 

18.6 

25.06 

25.74 

18.6 

16.44 

58.93 

18.6 

52.70 

7.96 

19.6 

62.22 

37.36 

19.6 

54.07 

35.69 

19.6 

25.56 

25.88 

19.6 

16.65 

59.04 

19.6 

52.94 

8.23 

20.6 

62.27 

37.68 

20.6 

54.14 

35.98 

20.6 

26.06 

26.04 

20.6 

16.85 

59.17 

20.6 

53.18  J 

8.60 

21.6 

62.35 

37.98 

21.6 

54.21 

36.26 

21.6 

26.55 

26.22 

21.6 

17.06 

59.33 

21.6 

53.42 

8.75 

22.6 

62.42 

38.27 

22.6 

54.30 

36.51 

22.6 

27.01 

26.44 

22.6 

17.25 

59.51 

22.6 

53.66 

8.97 

23.6 

62.50 

38.55 

23.6 

54.37 

36.77 

23.6 

27.44 

26.66 

23.6 

17.42 

59.69 

23.6 

53.92 

9.19 

;24.6 

62.59 

38.85 

24.6 

54.45 

87.03 

24.6 

27.83 

26.89 

24.6 

17.58 

59.89 

24.6 

54.18 

9.42 

.25.6 

62.67 

39.16 

25.6 

54.54 

37.31 

25.6 

28.20 

27.11 

25.6 

17.72 

60.08 

25.6 

54.44 

9.66 

26.6 

62.75 

39.49 

26.6 

54.63 

37.62 

26.6 

28.55 

27.32 

26.6 

17.86 

60.27 

26.6 

54.74 

9.93 

27.6 

62.84 

39.85 

27.6 

54.71 

37.93 

27.6 

28.89 

27.52 

27.6 

18.00 

60.45 

27.6 

55.03 

10.20 

28.6 

62.90 

40.21 

28.6 

54.79 

38.26 

28.6 

29.22 

27.71 

28.6 

18.14 

60.62 

28.6 

55.31 

10.51 

29.6 

62.96 

40.58 

29.6 

54.86 

38.61 

29.6 

29.58 

27.89 

29.6 

18.28 

60.79 

29.6 

55.57 

10.82 

90.5 

63.02 

40.95 

30.6 

54.94 

38.97 

30.6 

29.93 

28.07 

30.6 

18.42 

60.93 

30.6 

55.82 

11.13 

31.6 

63.07 

41.33 

31.6 

54.99 

39.34 

31.6 

30.30 

28.26 

31.6 

18.58 

61.10 

31.6 

56.05 

11.46 

11.09      -11.05 

6.20       -6.12 

20.28     +20.26 

7.73       +7.66 

18.60     -] 

18.48 

5^   46»     3».075 

6»»  46»  53-.600 

711     2a  33».206 

7h  i3»  55..106 

711    16m 

0».004 

-84*» 

49'    4 

t5".59 

-80** 

43'    A 

12'M6 

+87** 

10'    A 

19".32 

+82*» 

34'    5 

J3".73 

-86« 

54'    ] 

l3".24 
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APPARENT  PLACES  OF  STABS,  1918. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Gioombtldge  1119. 

C  Octantii. 

1  H.  Diaoonli. 

C  ChasuBleontU. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  6.4 

Mag.  4.6 

Mag.  6.2 

Mag.  5.3 

Wash. 
Mean 
Time. 

Ri0it 

Asoen- 

sion. 

Dedi- 
nation. 

Wash. 
MeaD 
Time. 

Ri^t 
Ascen- 
sion. 

Decli- 
nation. 

Waah. 
Mean 
Time. 

RI0it 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Aaoen- 
skm. 

Dedl- 

nadon 

h  m 

e      / 

h  m 

o        / 

h  m 

•    / 

h  m 

•    / 

h  m 

•   t 

Nov. 

817 

+8862 

mg 

Nov. 

9    8 

-8620 

Nov. 

9  25 

+8140 

gg 

Nov. 

9  36 

-8034 

gg 

Nov. 

10  21 

+8297 

0.7 

68.66 

16.28 

0.8 

8 

39.98 

10.49 

0.8 

s 
38.06 

WW 

48.68 

0.8 

8 

17.66 

WW 

23.03 

0.8 

s 
16.64 

WW 

57.50 

1.7 

69.78 

16.23 

1.8 

40.27 

10.48 

1.8 

38.20 

48.63 

1.8 

17.81 

22.98 

1.8 

15.69    57.28 

2.7 

60.94 

16.18 

2.8 

40.68 

10.48 

2.8 

38.34 

48.38 

2.8 

17.96 

22.96 

2.8 

16.86 

67.06 

3.7 

62.12 

16.12 

3.8 

40.87 

10.63 

3.8 

38.61 

48.21 

3.8 

18.11 

22.96 

3.8 

16.00 

56.84 

4.7 

63.36 

16.06 

4.8 

41.17 

10.57 

4.8 

38.67 

48.03 

4.8 

18.26 

22.96 

4.8 

16.17 

56.60 

6.7 

64.64 

16.01 

6.8 

41.46 

10.61 

6.8 

38.84 

47.86 

6.8 

18.41 

22.99 

6.8 

16.33 

56.36 

6.7 

66.94 

14.98 

6.8 

41.72 

10.66 

6.8 

39.01 

47.71 

6.8 

18.66 

23.02 

6.8 

16.62 

56.12 

7.7 

67.30 

14.97 

7.8 

41.97 

10.71 

7.8 

39.19 

47.56 

7.8 

18.69 

23.06 

7.8 

16.71 

65.89 

8.7 

68.67 

14.96 

8.7 

42.23 

10.76 

8.8 

39.38 

47.43 

8.8 

18.82 

23.07 

8.8 

16.91 

55.66 

9.7 

70.04 

14.99 

9.7 

42.48 

10.81 

9.8 

39.58 

47.33 

9.8 

18.96 

23.08 

9.8 

17.12 

55.47 

10.7 

71.37 

16.03 

10.7 

42.74 

10.86 

10.8 

39.77 

47.23 

10.8 

19.08 

23.09 

10.8 

17.32 

55.29 

11.7 

72.64 

15.08 

11.7 

42.99 

10.86 

11.8 

39.96 

47.16 

11.8 

19.21 

23.09 

11.8 

17.62 

55.15 

12.7 

73.86 

15.13 

12.7 

43.26 

10.91 

12.8 

40.11 

47.10 

12.8 

19.34 

23.10 

12.8 

17.71 

55.00 

18.7 

74.99 

16.17 

13.7 

43.53 

10.96 

13.7 

40.26 

47.05 

13.8 

19.49 

23.12 

13.8 

17.89 

54.86 

14.7 

76.10 

15.21 

14.7 

43.82 

11.01 

14.7 

40.41 

46.96 

14.8 

19.64 

23.16 

14.8 

18.05 

54.71 

16.7 

77.20 

15.22 

15.7 

44.12 

11.11 

15.7 

40.67 

46.87 

16.7 

19.79 

23.22 

16.8 

18.21 

54.65 

16.7 

78.33 

15.24 

16.7 

44.42 

11.24 

16.7 

40.72 

46.76 

16.7 

19.96 

23.31 

16.8 

18.38 

54.88 

17.7 

79.52 

15.24 

17.7 

44.71 

11.38 

17.7 

40.89 

46.63 

17.7 

20.11 

23.42 

17.8 

18.65 

54.19 

18.7 

80.80 

16.24 

18.7 

44.99 

11.66 

18.7 

41.08 

46.62 

18.7 

20.26 

23.66 

18.8 

18.74 

53.99 

19.7 

82.11 

15.28 

19.7 

45.24 

11.70 

19.7 

41.26 

46.41 

19.7 

20.40 

23.68 

19.8 

18.94 

53.79 

20.7 

83.46 

16.32 

20.7 

45.48 

11.86 

20.7 

41.46 

46.32 

20.7 

20.63 

23.80 

20.8 

19.16 

53.61 

21.7 

84.80 

15.40 

21.7 

45.72 

11.98 

21.7 

41.66 

46.27 

21.7 

20.66 

23.91 

21.8 

19.38 

53.47 

22.7 

86.11 

15.50 

22.7 

46.96 

12.09 

22.7 

41.84 

46.23 

22.7 

20.79 

24.02 

22.8 

19.60 

53.35 

23.7 

87.34 

15.63 

23.7 

46.19 

12.20 

23.7 

42.03 

46.23 

23.7 

20.91 

24.10 

23.8 

19.80 

53.25 

24.7 

88.63 

16.76 

24.7 

46.43 

12.30 

24.7 

42.22 

46.22 

24.7 

21.04 

24.18 

24.8 

20.01 

53.16 

26.7 

89.66 

15.87 

25.7 

46.70 

12.42 

25.7 

42.38 

46.23 

26.7 

21.18 

24.26 

26.8 

20.20 

53.09 

26.7 

90.70 

15.98 

26.7 

46.97 

12.55 

26.7 

42.53 

46.24 

26.7 

21.32 

24.36 

26.8 

20.39 

53.01 

27.7 

91.72 

16.08 

27.7 

47.24 

12.69 

27.7 

42.68 

46.26 

27.7 

21.46 

24.48 

27.7 

20.56 

52.94 

28.7 

92.73 

16.19 

28.7 

47.51 

12.86 

28.7 

42.83 

46.24 

28.7 

21.60 

24.62 

28.7 

20.74 

52.87 

29.7 

93.76 

16.29 

29.7 

47.79 

13.04 

29.7 

42.99 

46.23 

29.7 

21.76 

24.78 

29.7 

20.92 

52.79 

30.7 

94.78 

16.38 

30.7 

48.06 

13.25 

30.7 

43.14 

46.22 

30.7 

21.91 

24.95 

30.7 

21.09 

62.71 

81.6 

96.84 

16.48 

31.7 

48.32 

13.47 

31.7 

43.31 

46.20 

31.7 

22.05 

25.13 

31.7    21.27     62.62 

60.74      +60.73 

12.30      -12.26 

6.91        +6.84 

6.11       -6.02 

8.16       +8.10 

gu    lem  48M25 

9»»     S"  49-.775 

^  25'»  30-.501        9^  36"  20«.688| 

10>»  21»  12«.394 

+88** 

62'    4 

9".08  1 

-85° 

20'    1 

2".12  1 

+81° 

41'    2 

5".82  1 

-80° 

34'    2 

3".04  1 

+82° 

68'    3 

6".87 

APPAEENT  PLACES  OF  STABS,  1918. 
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CmCUMPOLAR  STAES. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


17  Ootentte. 
Mag.  6.3 

Bndltf  167S. 
Mag.  6.3 

(OotaatU. 
Mag.  6.4 

88H.Gamelop.M9. 
Mag.  6.3 

/cOotentlB. 
Mag.  5.6 

Wvh. 

Rlsbt 
9km. 

Dedl- 
natfcm. 

Vfaah. 
Mean 
Time. 

lUgfat 

AaosQ- 

skm. 

Dedi- 
natfon. 

Wash. 
Mean 
Time. 

Right 
Aaoen- 

SiOOL 

Dedi- 
natlott. 

V^ash. 
Mean 
Time. 

RiKfat 
Ascen- 
sion. 

Dedi- 
nation. 

VSTash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

DeoU- 

h  m 

0    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

0      t 

Nov. 

10  69 

-84  9 

am 

Nov. 

1213 

+88  8 

0f 

Nov. 

12  46 

-8440 

Nov. 

12  48 

+8360 

P0 

Nov. 

13  27 

-8622 

0.8 

s 
48.68 

WW 

16.89 

0.9 

8 

62.98 

42.01 

0.9 

8 

9.22 

WW 

53.78 

0.9 

8 

19.47 

60.47 

0.9 

8 

20.61 

WW 

14.41 

1.8 

48.91 

16.72 

1.9 

53.26 

41.70 

1.9 

9.37 

53.49 

1.9 

19.63 

60.13 

1.9 

20.74 

14.08 

2.8 

49.12 

16.67 

2.9 

53.63 

41.38 

2.9 

9.54 

53.21 

2.9 

19.69 

69.78 

2.9 

20.88 

13.70 

S.8 

49.34 

16.44 

3.9 

63.81 

41.04 

3.9 

9.70 

52.95 

3.9 

19.66 

69.42 

3.9 

21.02 

13.60 

4.8 

49.56 

16.32 

4.9 

64.12 

40.70 

4.9 

9.87 

52.71 

4.9 

19.71 

69.06 

4.9 

21.19 

13.21 

5.8 

49.78 

16.22 

5.9 

54.44 

40.34 

5.9 

10.06 

52.48 

6.9 

19.78 

58.69 

5.9 

21.36 

12.93 

6.8 

49.97 

15.13 

6.9 

54.81 

39.99 

6.9 

10.23 

62.26 

6.9 

19.87 

58.31 

6.9 

21.60 

12.68 

7.8 

60.18 

16.04 

7.9 

55.22 

39.64 

7.9 

10.39 

62.06 

7.9 

19.96 

67.93 

7.9 

21.65 

12.44 

8.8 

60.38 

14.95 

8.9 

56.67 

39.30 

8.9 

10.54 

51.85 

8.9 

20.09 

67.54 

8.9 

21.80 

12.20 

9.8 

60.56 

14.85 

9.9 

56.14 

38.96 

9.9 

10.69 

51.63 

9.9 

20.21 

57.16 

9.9 

21.93 

11.96 

10.8 

60.75 

14.74 

10.9 

66.65 

38.66 

10.9 

10.83 

61.41 

10.9 

20.33 

56.80 

10.9 

22.06 

11.70 

U.8 

50.93 

14.62 

11.9 

67.16 

38.37 

11.9 

10.98 

61.19 

11.9 

20.46 

56.47 

11.9 

22.19 

11.44 

12.8 

61.14 

14.50 

12.9 

67.63 

38.09 

12.9 

11.14 

50.96 

12.9 

20.68 

56.15 

12.9 

22.33 

11.18 

18.8 

51.36 

14.40 

13.9 

68.07 

87.81 

13.9 

11.31 

60.71 

13.9 

20.68 

55.86 

13.9 

22.49 

10.90 

14.8 

51.58 

14.30 

14.9 

68.49 

37.66 

14.9 

11.50 

60.47 

14.9 

20.78 

55.57 

14.9 

22.67 

10.61 

15.8 

51.82 

14.23 

16.9 

68.87 

37.29 

16.9 

11.72 

50.26 

15.9 

20.88 

55.26 

16.9 

22.86 

10.33 

18^ 

52.07 

14.18 

16.9 

69.24 

36.99 

16.9 

11.94 

50.05 

16.9 

20.97 

64.95 

16.9 

23.09 

10.08 

17.8 

52.32 

14.14 

17.9 

69.63 

36.68 

17.9 

12.17 

49.86 

17.9 

21.07 

64.62 

17.9 

23.32 

9.85 

18.8 

52.56 

14.14 

18.8 

60.04 

36.37 

18.9 

12.40 

49.72 

18.9 

21.17 

64.26 

18.9 

23.56 

9.66 

19.8 

52.79 

14.14 

19.8 

60.62 

36.06 

19.9 

12.62 

49.58 

19.9 

21.30 

63.90 

19.9 

23.78 

9.47 

20.8 

53.01 

14.16 

20.8 

61.05 

36.74 

20.9 

12.84 

49.46 

20.9 

21.44 

63.64 

20.9 

24.00 

9.28 

21.8 

53.21 

14.16 

21.8 

61.62 

36.46 

21.9 

13.04 

49.32 

21.9 

21.69 

63.20 

21.9 

24.20 

9.10 

22.8 

53.41 

14.16 

22.8 

62.21 

36.16 

22.9 

13.23 

49.18 

22.9 

21.76 

62.88 

22.9 

24.38 

8.90 

28.8 

53.60 

14.11 

23.8 

62.82 

34.91 

23.9 

13.41 

49.01 

23.9 

21.93 

62.69 

23.9 

24.56 

8.70 

24.8 

53.82 

14.07 

24.8 

63.42 

34.69 

24.9 

13.60 

48.84 

24.9 

22.08 

62.31 

24.9 

24.74 

8.49 

25.8 

54.04 

14.03 

25.8 

63.98 

34.48 

25.9 

13.80 

48.67 

26.9 

22.23 

62.04 

25.9 

24.94 

8.27 

28.8 

54.27 

14.01 

26.8 

64.63 

34.28 

26.8 

14.01 

48.49 

26.9 

22.38 

61.78 

26.9 

25.16 

8.05 

27.8 

54.49 

14.00 

27.8 

66.05 

34.08 

27.8 

14.23 

48.31 

27.8 

22.52 

61.54 

27.9 

26.37 

7.83 

28.8 

54.74 

14.00 

28.8 

66.57 

33.89 

28.8 

14.46 

48.14 

28.8 

22.66 

51.30 

28.9 

25.62 

7.61 

29.8 

54.99 

14.00 

29.8 

66.07 

33.67 

29.8 

14.70 

48.00 

29.8 

22.80 

61.06 

29.9 

25.86 

7.40 

ao.8 

55.24 

14.04 

30.8 

66.67 

33.46 

30.8 

14.96 

47.86 

30.8 

22.93 

60.79 

30.9 

26.13 

7.21 

31.8 

55.49 

14.09 

31.8 

67.08 

33.24 

31.8 

16J23 

47.73 

31.8 

23.07 

50.52 

31.9 

26.41 

7.03 

9.82        -9.77 

30.87      +30.86 

10.79     -10.74 

9.33       +9.28 

12.39     -1 

2.35 

10«»    69«  54-.915 

12h  14a  28-.804 

12^  46'-  13M31 

\^  48«  30-.862 

13»^  27»  2 

S-.749 

-84** 

9' 

9".97 

+88^ 

9'    1 

6".14 

-84^ 

40'    A 

1".96 

+83° 

51'   a 

0".88 

-85° 

22' 

0".86 

72599°— 1918 ^20 
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APPARENT  PLACES  OP  STARS,  1918. 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<^  Ootentis. 
Mag.  4.1 


Wash. 
Mean 
Time. 


Nov. 

0.9 
1.9 
2.9 
S.9 

4.9 
6.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
80.9 
31.9 


Right 

AaOSDr 

sion. 


h  m 
1413 

s 
37.63 
37.68 
37.74 
37.81 

37.89 
37.97 
38.06 
38.14 

38.20 
38.26 
38.32 
38.38 

38.44 
38.52 
38.61 
38.71 

38.84 
38.97 
39.11 
39.25 

39.38 
39.50 
39.60 
39.70 

39.80 
39.91 
40.03 
40.16 

40.29 
40.44 
40.60 
40.76 


Dedl- 
natioD. 


o        / 

-8317 
// 

52.37 
52.04 
51.71 
51.39 

51.08 
50.79 
50.51 
50.24 

49.98 
49.72 
49.46 
49.19 

48.87 
48.57 
48.26 
47.95 

47.66 
47.38 
47.13 
46.90 

46.68 
46.47 
46.24 
46.01 

45.78 
45.50 
45.24 
44.96 

44.69 
44.44 
44.19 
43.96 


G^roombridce  8888. 
Mag.  7.2 


Wash. 
Mean 
Time. 


8.57         -8.51 

U^    13"   37V066 

-83**   17'    37''.78 


Nov. 

1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

169 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Right 

A9oeii> 

sion. 


h  m 
15    2 

s 
27.38 
27.21 
27.03 
26.85 

26.67 
26.50 
26.35 
26.22 

26.13 
26.07 
26.03 
26.02 

26.01 
25.98 
25.94 
25.87 

26.79 
25.69 
25.60 
25.56 

25.54 
25.56 
25.60 
25.69 

25.80 
25.91 
26.01 
26.10 

26.17 
26.25 
26.32 
26.38 


Decli- 
nation. 


+87  32 


// 


44.11 
43.79 
43.48 
43.15 

42.78 
42.42 
42.05 
41.66 

41.25 
40.83 
40.45 
40.08 

39.72 
39.39 
39.05 
38.72 

38.39 
38.03 
37.66 
37.28 

36.87 
36.46 
36.06 
35.68 

35.32 
34.96 
34.63 
34.31 

34.00 
33.69 
33.37 
33.04 


p  Oottntis. 

Mag.  5.7 


Wash. 
Mean 
Time. 


23.34      +23.32 
]5h     3in  21V809 


Nov. 

1.0 
2.0 
3.0 
4.0 

6.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


RiC^t 
Ascen- 
sion. 


h  m 
15  24 

s 
13.41 
13.40 
13.40 
13.40 

13.43 
13.45 
13.48 
13.51 

13.54 
13.55 
13.56 
13.56 

13.57 
13.59 
13.62 
13.67 

13.75 
13.84 
13.94 
14.03 

14.12 
14.21 
14.27 
14.33 

14.39 
14.46 
14.54 
14.62 

14.70 
14.82 
14.94 
15.08 


Decli- 
nation. 


-8411 


// 


58.25 
57.89 
57.55 
57.21 

56.89 
56.58 
56.29 
56.00 

55.73 
55.46 
55.18 
54.87 

54.55 
54.21 
53.87 
53.51 

53.16 
52.82 
52.51 
52.23 

51.96 
51.69 
51.43 
51.16 

50.88 
50.58 
50.27 
49.95 

49.63 
49.30 
48.99 
48.70 


iVtum  Kinoili. 

Mag.  4.4 


Wash. 
Mean 
Time. 


Nov. 

1.1 
2.1 
3.1 

4.1 

5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 


Right 
Ascen- 
sion. 


9.89 
15»»   24™ 


-9.84 
9-.966 


+87°  32'    56".60  1-84°  11'    42".92 


h  m 
16  54 

s 
3.81 
3.68 
3.56 
3.45 

3.33 
3.20 
3.08 
2.98 

2.87 
2.77 
2.68 
2.59 


Decli- 
nation. 


dSG.Apodls. 
Mag.  6.9 


Mean 

Time. 


+82 10  Nov 


// 


13.1 

2.51 

14.1 

2.42 

15.1 

2.34 

16.1 

2.26 

17.0 

2.16 

18.0 

2.07 

19.0 

1.97 

20.0 

1.89 

21.0 

1.80 

22.0 

1.72 

23.0 

1.66 

24.0 

1.61 

26.0 

1.56 

26.0 

1.52 

27.0 

1.47 

28.0 

1.42 

29.0 

1.38 

30.0 

1.33 

31.0 

1.29 

32.0 

1.23 

33.94 
33.69 
33.45 
38.19 

32.93 
32.65 
32.34 
32.02 

31.70 
31.37 
31.03 
30.69 

30.37 
30.08 
29.80 
29.52 

29.24 
28.95 
28.64 
28.32 

27.95 
27.58 
27.20 
26.83 

26.49 
26.15 
25.81 
25.48 

25.17 
24.86 
24.55 
24.23 


7.34       +7.28 
!&"  54«»  19-.238 
+82*>  10'    27".09 


1.1 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
16.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


Ri^t 
Ascen- 
sion. 


h  m 
1716 

s 
12.56 
12.47 
12.41 
12.36 

12.29 
12.26 
12.21 
12.17 

12.13 
12.09 
12.05 
11.99 

11.93 
11.87 
11.82 
11.78 

11.77 
11.76 
11.76 
11.76 

11.75 
11.75 
11.75 
11.72 

11.69 
11.66 
11.64 
11.63 

11.62 
11.62 
11.63 
11.64 


-8047  \ 


n 


23.60 
28.21 
22.8X 

22.es 

22.S5 
22.07 
21.79 
21.56 

21.90 
21.06 
20.82 
20.66 

20.27 
19.97 
19.66 
19.38 

19.00 
18.67 
18.86 
18.00 

17.78 
17.61 
17.26 
16.96 

16.70 
16.39 
16.07 
16.74 

15.41 
15.07 
14.73 
14.38 


6.25       -6.17 
-80*  47'    10".43 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


'  Vnm  KlAOxis. 

JtOetantU. 

A.  im»  Minoili. 

<r  Odtentli. 

76  Iliaoonli. 

Mag.  4.4 

Mag.  6.2 

Mag.  6.6 

Mag.  5.5 

Mag.  6.7 

m 

AaOBD- 

skm. 

D6dl- 
xiatloii. 

Mean 
Time. 

Ascen- 
sion. 

Dedi- 
nation. 

Wash. 
Mean 

Time. 

Rlgbt 

Aaoen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

i>«^  mS& 

nation.  ^ 

Right 
Ascen- 
sion. 

Dedl. 
nation. 

h  m 

•    / 

h  m 

0    / 

h  m 

•    / 

h  m 

0    / 

h  m 

•    / 

Hov. 

17  67 

+8637 

Nov. 

18    7 

-87  39 

Nov. 

18  58 

+89   1 

Nov. 

19  29 

-8913 

MB 

Nov. 

20  48 

+8214 

1.1 

65.06 

WW 

8.08 

1.1 

8.03 

WW 

63.44 

1.2 

8 

93.80 

33.17 

1.2 

s 
89.34 

WW 

28.67 

1.3 

s 
32.44 

20.37 

2.1 

64.72 

7.92 

2.1 

7.61 

63.18 

2.2 

92.51 

33.10 

2.2 

87.72 

28.52 

2.3 

32.27 

20.45 

8.1 

64.38 

7.76 

3.1 

7.22 

62.92 

3.2 

91.18 

33.03 

3.2 

86.15 

28.37 

3.2 

32.13 

20.64 

4.1 

64.02 

7.60 

4.1 

6.85 

62.65 

4.2 

89.82 

32.96 

4.2 

84.64 

28.20 

4.2 

31.96 

20.63 

6.1 

63.66 

7.43 

5.1 

6.62 

62.39 

5.2 

88.42 

32.88 

5.2 

83.23 

28.02 

5.2 

31.79 

20.72 

6.1 

63.29 

7.24 

6.1 

6.22 

62.13 

6.2 

86.97 

32.80 

6.2 

81.90 

27.84 

6.2 

31.63 

20.80 

7.1 

62.92 

7.02 

7.1 

5.93 

61.89 

7.2 

85.49 

32.70 

7.2 

80.62 

27.67 

7.2 

31.45 

20.86 

8.1 

62.55 

6.79 

8.1 

5.65 

61.65 

8.2 

84.01 

32.56 

8.2 

79.40 

27.51 

8.2 

31.26 

20.91 

».l 

62.20 

6.53 

9.1 

5.38 

61.43 

9.2 

82.55 

32.40 

9.2 

78.20 

27.36 

9.2 

31.08 

20.94 

10.1 

61.86 

6.27 

10.1 

5.09 

61.21 

10.2 

81.13 

32.23 

10.2 

76.97 

27.22 

10.2 

30.89 

20.96 

11.1 

61.54 

6.01 

11.1 

4.77 

60.98 

11.2 

79.79 

32.06 

11.2 

75.68 

27.08 

11.2 

30.71 

20.96 

12.1 

61.25 

6.75 

12.1 

4.44 

60.75 

12.1 

78.51 

31.88 

12.2 

74.30 

26.93 

12.2 

30.53 

20.92 

1S.1 

60.97 

5.51 

13.1 

4.07 

60.50 

13.1 

77.31 

31.71 

13.2 

72.87 

26.76 

13.2 

30.36 

20.89 

14.1 

60.70 

5.27 

14.1 

3.74 

60.23 

14.1 

76.16 

31.57 

14.2 

71.41 

26.59 

14.2 

30.20 

20.88 

15.1 

60.42 

5.08 

15.1 

3.41 

59.91 

15.1 

75.01 

31.42 

15.2 

69.96 

26.38 

15.2 

30.05 

20.88 

16.1 

60.13 

4.87 

16.1 

3.13 

59.60 

16.1 

73.83 

31.29 

16.2 

68.58 

26.15 

16.2 

29.90 

20.88 

17.1 

59.84 

4.67 

17.1 

2.88 

59.27 

17.1 

72.59 

31.18 

17.2 

67.31 

25.89 

17.2 

29.73 

20.92 

18.1 

59.52 

4.46 

18.1 

2.68 

58.95 

18.1 

71.29 

31.06 

18.2 

66.16 

25.62 

18.2 

29.57 

20.96 

19.1 

59.20 

4.23 

19.1 

2.53 

58.63 

19.1 

69.93 

30.93 

19.2 

65.12 

25.35 

19.2 

29.41 

20.97 

20.1 

58.87 

3.96 

20.1 

2.39 

58.34 

20.1 

68.56 

30.76 

20.1 

64.17 

25.11 

20.2 

29.23 

20.97 

21.1 

58.56 

3.69 

21.1 

2.25 

58.05 

21.1 

67.20 

30.57 

21.1 

63.24 

24.86 

21.2 

29.05 

20.94 

22.1 

58.27 

3.39 

22.1 

2.08 

57.79 

22.1 

65.88 

30.35 

22.1 

62.31 

24.65 

22.2 

28.86 

20.89 

23.1 

58.00 

3.08 

23.1 

1.91 

57.54 

23.1 

64.65 

30.11 

23.1 

61.31 

24.45 

23.2 

28.69 

20.81 

24.1 

57.76 

2.76 

24.1 

1.71 

57.28 

24.1 

63.51 

29.87 

24.1 

60.24 

24.23 

24.2 

28.51 

20.73 

25.1 

57.53 

2.46 

25.1 

1.48 

56.99 

25.1 

62.44 

29.64 

25.1 

59.10 

24.01 

25.2 

28.34 

20.64 

26.1 

57.32 

2.16 

26.1 

1,25 

56.69 

26.1 

61.44 

29.41 

26.1 

57.93 

23.79 

26.2 

28.19 

20.54 

27.1 

67.12 

1.87 

27.1 

1.02 

56.37 

27.1 

60.46 

29.18 

27.1 

56.72 

23.63 

27.2 

28.04 

20.44 

28.1 

66.93 

1.60 

28.1 

0.82 

56.04 

28.1 

59.52 

28.97 

28.1 

55.55 

23.27 

28.2 

27.89 

20.36 

29.1 

56.72 

1.34 

29.1 

0.63 

55.68 

29.1 

58.58 

28.77 

29.1 

54.42 

23.00 

29.2 

27.75 

20.27 

JO.l 

66.52 

1.08 

30.1 

0.47 

55.32 

30.1 

57.61 

28.58 

30.1 

53.36 

22.71 

30.2 

27.60 

20.19 

51.1 

66.32 

0.81 

31.1 

0.36 

54.97 

31.1 

56.61 

28.39 

31.1 

62.37 

22.42 

31.2 

27.45 

20.12 

52.1 

66.09 

0.54 

32.1 

0.26 

54.62 

32.1 

55.60 

28.19 

32.1 

51.47 

22.10 

32.2 

27.30 

20.06 

16.95       +] 

16.92 

24.56      -24.54 

58.79      +58.78 

73.84      -73.83 

7.41       +7.34 

17»»    68«  4 

UV809 

Igh     gm  47.. 620 

19h     im  27V463 

19h  29°*  16V746 

20»*  48"  36'. 323 

1-86^ 

36'    I 

a  ".12 

-87*' 

39'    I 

►1".38 

+89** 

1' 

7".53 

-89* 

13'    5 

Jl".02 

+82*» 

13'    A 

13".34 
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CIRCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


X  Ootantls. 

V  Ootiditli. 

P  Ootentis. 

89  H.  Cephei. 

^^iOeteatti. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 
Time. 

RWit 

Asoen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 

Afioen- 

sk>n. 

DeeU- 
nacion. 

Wash. 
Mean 
Time. 

RiKbt 

A.«ioen- 

slon. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RiKbt 
Ascen- 
sion. 

Dedl- 
nation. 

WadL 
Mean 
Time, 

Rlllit 
Aseen- 

SlOlL 

D« 
mti 

h  m 

o        / 

h  m 

o        / 

h  m 

0         / 

h  m 

•        9 

h  m 

« 

Nov. 

2138 

-83  5 

m§ 

Nov. 

2216 

-8623 

Nov. 

22  37 

-8148 

Nov. 

23  27 

+8651 

mm 

Nov. 

23  47 

-82 

1.3 

s 

41.89 

WW 

48.85 

1.3 

s 
40.88 

5.01 

1.3 

s 
55.88 

37.50 

1.4 

s 
61.57 

WW 

56.76 

1.4 

s 
30.13 

18 

2.3 

41.19 

48.91 

2.3 

40.52 

5.12 

2.3 

55.73 

37.66 

2.4 

61.35 

57.03 

2.4 

29.99 

18 

3.3 

41.00 

48.96 

3.3 

40.15 

5.22 

3.3 

55.58 

37.81 

3.4 

61.12 

57.31 

3.4 

29.85 

18 

4.3 

40.82 

48.98 

4.3 

39.80 

5.30 

4.3 

55.43 

37.92 

4.4 

60.87 

57.60 

4.4 

29.72 

18 

5.3  1  40.64 

48.99 

5.3 

39.46 

5.36 

5.3 

55.29 

38.02 

6.4 

60.61 

57.90 

5.4 

29.58 

19 

6.3    40.47 

49.00 

6.3 

39.14 

5.40 

6.3 

55.15 

38.11 

6.4 

60.35 

58.20 

6.4 

29.45 

19 

7.3    40.31 

49.00 

7.3 

38.83 

5.46 

7.3 

55.02 

38.19 

7.3 

60.07 

58.51 

7.4 

29.33 

19 

8.3 

40.16 

49.01 

8.3 

38.53 

5.52 

8.3 

54.90 

38.28 

8.3 

59.76 

58.81 

8.4 

29.22 

19 

9.3 

40.01 

49.04 

9.3 

38.24 

5.58 

9.3 

54.77 

38.38 

9.3 

59.43 

59.09 

9.4 

29.11 

19 

10.3 

39.86 

49.07 

10.3 

37.95 

5.64 

10.3 

54.65 

38.49 

10.3 

59.08 

59.34 

10.4 

28.99 

19 

11.3 

39.70 

49.09 

11.3 

37.64 

5.71 

11.3 

54.53 

38.60 

11.3 

58.73 

59.58 

11.4 

28.87 

2C 

12.3 

39.53 

49.11 

12.3 

37.32 

5.79 

12.3 

54.40 

38.71 

12.3 

58.38 

59.81 

12.3 

28.74 

2t 

13.3  j  39.35 

49.13 

13.3 

36.97 

5.87 

13.3 

54.25 

38.82 

13.3 

58.06 

60.01 

13.3 

28.60 

2( 

14.3  1  39.16 

49.14 

14.3 

36.60 

5.93 

14.3 

54.09 

38.93 

14.3 

57.76 

60.21 

14.3 

28.45 

% 

15.3 

38.96 

49.12 

15.3 

36.22 

5.97 

15.3 

53.92 

39.00 

15.3 

57.47 

60.43 

16.3 

28.29 

2( 

16.2 

38.76 

49.09 

16.3 

35.84 

5.98 

16.3 

53.76 

39.05 

16.3 

57.19 

60.66 

16.3 

28.13 

21 

17.2 

38.57 

49.02 

17.3 

35.46 

5.98 

17.3 

53.60 

39.08 

17.3 

56.92 

60.93 

17.3 

27.96 

2: 

18.2 

38.40 

48.93 

18.3 

35.11 

5.95 

18.3 

53.45 

39.09 

18.3 

56.64 

61.19 

18.3 

27.80 

2: 

19.2    38.23 

48.85 

19.3 

34.77 

5.90 

19.3 

53.31 

39.08 

19.3 

56.33 

61.46 

19.3 

27.65 

2! 

20.2    38.08 

i 

48.76 

20.3 

34.46 

5.84 

20.3 

53.17 

39.08 

20.3 

55.98  '  61.70 

! 

20.3 

27.51 

2: 

21.2 

37.94 

48.68 

21.3 

34.17 

5.80 

21.3 

53.05 

39.07 

21.3 

55.61  j  61.93 

21.3 

27.38 

2 

22.2 

37.80 

48.61 

22.3 

33.87 

5.78 

22.3 

52.93 

39.08 

22.3    55.22  162.14 

22.3 

27.25 

2 

23.2 

37.65 

48.55 

23.3 

33.56 

5.77 

23.3 

52.80 

39.10 

23.3 

54.82  \  62.33 

23.3 

27.12 

2 

24.2 

37.50 

48.50 

24.3 

33.25 

5.77 

24.3 

52.67 

39.13 

24.3 

54.43 

62.51 

24.3 

26.99 

2: 

25.2 

37.33 

48.45 

25.2 

32.92 

5.76 

25.3 

52.52 

39.16 

25.3 

54.05 

62.66 

25.3 

26.84 

2! 

26.2 

37.15 

48.41 

26.2 

32.56 

5.75 

26.3 

52.37 

39.18 

26.3 

53.67 

62.80 

26.3 

26.68 

21 

27.2 

36.96 

48.34 

27.2 

32.20 

5.73 

27.3 

52.21 

39.20 

27.3 

53.33 

62.93 

27.3 

26.51 

21 

28.2 

36.78 

48.26 

28.2 

31.83 

5.71 

28.3 

52.04 

39.21 

28.3 

52.99 

63.07 

28.3 

26.34 

21 

29.2 

36.59 

48.15 

29.2 

31.45 

5.64 

29.3 

51.88 

39.21 

29.3 

52.65 

63.21 

29.3 

26.16 

21 

30.2 

36.41 

48.03 

30.2 

31.07 

5.56 

30.3 

51.71 

39.18 

30.3 

52.33 

63.36 

30.3 

25.99 

21 

31.2 

36.23 

47.90 

31.2 

30.71 

5.47 

31.2 

51.55 

39.15 

31.3 

52.00 

63.51 

31.3 

25.81 

21 

32.2 

36.07 

47.75 

32.2 

30.36 

5.37 

32.2 

51.40 

39.08 

32.3 

51.66 

63.67 

32.3 

25.64 

21 

8.32        -8.26 

15.86     -1 

5.83 

7.02       -6.95 

18.30     +18.27 

7.63       -7.5' 

2P   38"   29».050 

22»»   16™  2 

0-.949 

22h   37»  45».323 

23h   27™  43*.851 

23»»  47«  20-.( 

-83^ 

5'    6 

0".66  1 

-86** 

23' 

9".03 

-81^ 

48'    4 

3".57  1 

+86^ 

51'    1 

8".76  1 

-82^ 

28'    2 

8". 
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CIRCUMPOLAR  STARS. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


4S  H.  Gefhel. 
Mag.  4.5 

a  JSmt  Mlnoiis. 
{Fohxrii.) 
Mag.  2.1 

4  a.  Ootentli. 
Mag.  5.6 

G^roombridf  e  760. 

Mag.  6.7 

Oroombridge  944. 

Mag.  6.4 

WadL 
mmn 
Thiw. 

Richt 

Ainn- 

sjon. 

Dedl- 
ittUon. 

Wash. 
Mean 
Time. 

Rii^t 

Aaoan- 

skm. 

nation. 

Wash. 
Mean 
Time. 

RHait 

Aaoenr 

sion. 

Dedi- 
nation. 

1 

Wash. 
Mean 
Time. 

Right 

Asoen- 

akm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rllfht 
Ascen- 
sion. 

DeoU- 
nation. 

h  m 

o       / 

h  m 

o        / 

h  m 

o        / 

h  m 

h  m 

•     # 

I>ec. 

0  67 

+8549 

Dec. 

131 

+8852 

am 

Dec. 

141 

-8510 

If 

Dec. 

4  10 

+8520 

Dec. 

5  36 

+86  9 

0.3 

s 
39.48 

WW 

44.52 

0.4 

74.59 

WW 

38.29 

0.4 

63.40 

56.32 

0.5 

8 

59.35 

31.01 

0.5 

10.25 

27.36 

1.3 

39.31 

44.77 

1.4 

74.06 

38.58 

1.4 

63.17 

56.54 

1.5 

59.41 

31.32 

1.5 

10.40 

27.63 

U 

39.14 

45.03 

2.4 

73.52 

38.87 

2.4 

62.94 

56.74 

2.5 

59.47 

31.64 

2.5 

10.55     27.89 

1 

3.3 

38.97 

45.29 

3.4 

72.95 

39.17 

3.4 

62.71 

56.93 

3.5 

59.54 

31.96 

»3.5 

10.70 

28.17 

4.3 

38.78 

45.56 

4.4 

72.33 

39.48 

4.4 

62.49 

57.10 

4.5 

59.60 

32.32 

4.5 

10.86 

28.48 

5.3 

38.66 

45.82 

5.4 

71.66 

39.78 

5.4 

62.28 

57.25 

5.5 

59.65 

32.68 

5.6 

11.01 

28.79 

6.3 

38.33 

46.07 

6.4 

70.92 

40.09 

6.4 

62.08 

57.40 

6.5 

59.68 

33.04 

6.5 

11.15 

29.13 

7.3 

38.08 

46.32 

7.4 

70.10 

40.38 

7.4 

61.88 

57.55 

7.5 

59.69 

33.40 

7.5 

11.27 

29.48 

8.3 

87.83 

46.55 

8.3 

69.24 

40.66 

8.4 

61.69 

57.72 

8.5 

59.69 

33.77 

8.6 

11.38 

29.82 

9.3 

37.57 

46.75 

9.3 

68.36 

40.90 

9.4 

61.49 

57.89 

9.5 

59.66 

34.12 

9.5 

11.46 

30.16 

10.3 

87.80 

46.94 

10.3 

67.50 

41.13 

10.4 

61.27 

58.08 

10.5 

59.63 

34.46 

10.5 

11.52 

30.49 

11.3 

37.06 

47.10 

11.3 

66.68 

41.34 

11.4 

61.04 

58.28 

11.5 

59.59 

34.75 

11.6 

11.58 

30.79 

12.3 

36.83 

47.27 

12.3 

65.92 

41.54 

12.3 

60.79 

58.46 

12.4 

59.56 

35.04 

12.5 

11.65 

31.07 

13.3 

36.63 

47.45 

13.3 

65.22 

41.76 

13.3 

60.53 

58.64 

13.4 

59.55 

35.32 

13.5 

11.73 

31.84 

14.3 

36.43 

47.64 

14.3 

64.57 

41.99 

14.3 

60.26 

58.79 

14.4 

59.56 

35.61 

14.5 

11.81 

31.60 

16.3 

36.23 

47.82 

15.3 

63.90 

42.22 

15.3 

59.99 

58.94 

15.4 

59.58 

35.92 

15.5 

11.92 

31.87 

16.3 

36.01 

48.01 

16.3 

63.19 

42.47 

16.3 

59.71 

59.05 

16.4 

59.59 

36.24 

16.5 

12.03 

32.17 

17.3 

35.78 

48.23 

17.3 

62.42 

42.72 

17.3 

59.45 

59.14 

17.4 

59.60 

36.58 

17.5 

12.14 

32.49 

18.3 

35.64 

48.44 

18.3 

61.67 

42.98 

18.3 

59.20 

59.21 

18.4 

59.59 

36.92 

18.5 

12.24 

32.83 

19.3 

35.27 

48.64 

19.3 

60.64 

43.23 

19.3 

58.97 

59.28 

19.4 

59.56 

37.28 

19.5 

12.31 

33.19 

ao.3 

34.98 

48.80 

20.3 

59.64 

43.47 

20.3 

58.74 

59.36 

20.4 

59.52 

37.64 

20.5 

12.37 

33.65 

21.3 

34.69 

48.95 

21.3 

58.61 

43.67 

21.3 

58.51 

59.44 

21.4 

59.43 

37.98 

21.5 

12.41 

33.89 

22.3 

34.39 

49.08 

22.3 

57.57 

43.86 

22.3 

58.29 

59.55 

22.4 

59.34 

38.29 

22.5 

12.42 

34.23 

23.3 

34.10 

49.19 

23.3 

56.56 

44.01 

23.3 

58.05 

59.67 

23.4 

59.24 

38.58 

23.5 

12.43 

34.55 

24.3 

33.81 

49.29 

24.3 

55.57 

44.16 

24.3 

57.79 

59.79 

24.4 

59.14 

38.87 

24.5 

12.42 

34.86 

25.3 

33.56 

49.37 

25.3 

54.63 

44.29 

25.3 

57.52 

59.90 

25.4 

59.04 

39.14 

25.5 

12.42 

85.16 

28.3 

33.31 

49.45 

26.3 

53.72 

44.43 

26.3 

57.24 

60.00 

26.4 

58.95 

39.41 

26.5 

12.41 

35.44 

27.3 

33.06 

49.53 

27.3 

52.82 

44.56 

27.3 

56.95 

60.10 

27.4 

58.86 

39.68 

27.5 

12.42 

35.73 

28.3 

32.81 

49.62 

28.3 

51.95 

44.70 

28.3 

56.67 

60.17 

28.4 

58.78 

39.95 

28.5 

12.43 

36.02 

29.3 

32.57 

49.70 

29.3 

51.07 

44.84 

29.3 

56.38 

60.23 

29.4 

58.71 

40.22 

29.5 

12.44 

36.31 

30.3 

32.32 

49.80 

30.3 

50.18 

44.98 

30.3 

56.09 

60.27 

30.4 

58.65 

40.49 

30.5 

12.46 

36.61 

31.3 

32.06 

49.91 

31.3 

49.26 

45.14 

31.3 

55.81 

60.28 

31.4 

58.57 

40.77 

31.5 

12.48 

36.92 

13.76      +13.72 

51.09     +51.08 

11.91      -11.87 

12.32      +12.28 

11.85     +11.81 

0»»   67»   16-.959 

Ih  3o»  42-.307 

Ih  4im  58».587 

^  10»  20-.187 

5»»  35«  31-.554 

+85^ 

49' 

4  ".72 

+88** 

52' 

2".06 

-86*> 

11' 

3".34 

+85*» 

20'    1 

9".62 

+85<» 

9'   a 

t2".39 
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dRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SI  O.  Mensie. 
Mag.  6.2 


CHenue. 
Mag.  5.6 


51  H.  Cephei. 
Mag.  5.3 


86  H.  Cunelop. 
Mag.  5.1 


7  G.  Octenlls. 
Mag.  6.4 


Wash. 
Mean 
Time. 


Dec. 

0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.5 
23.5 

24.5 
25.5 
26.5 
27.5 

28.5 
29.5 
30.5 
31.5 


Right 

Aflcen- 

sion. 


DecU- 
nation. 


Wash. 
Mean 
Time. 


h  m 
5  46 

8 

3.02 
3.07 
3.10 
3.12 

3.13 
3.14 
3.14 
3.15 

3.16 
3.18 
3.20 
3.22 

3.23 
3.22 
3.19 
3.15 

3.10 
3.04 
2.98 
2.92 

2.87 
2.82 
2.79 
2.75 

2.70 
2.65 
2.57 
2.50 

2.42 
2.33 
2.23 
2.10 


o        » 

-84491 

40.95 
41.33 
41.70 
42.07 

42.41 
42.74 
43.06 
43.37 

43.68 
44.01 
44.34 
44.70 

45.08 
45.47 
45.86 
46.25 

46.62 
46.98 
47.31 
47.64 

47.95 
48.26 
48.58 
48.92 

49.27 
49.63 
49.99 
50.36 

50.73 
51.10 
51.46 
51.80 


11.10      -11.05 
5»»   46»     3».075 
•84^  49'    45".59 


Dec. 

0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.5 

16.5 
17.5 
18.5 
19.5 

20.5 
21.5 
22.5 
23.5 

24.5 
25.5 
26.5 
27.5 


Right 
Ascen- 
sion. 


h  m 
6  46 

8 

54.94 
54.99 
55.05 
55.11 

55.16 
55.21 
55.25 
55.30 

55.34 
55.40 
55.44 
55.49 

55.54 
55.58 
55.61 
55.64 

55.65 
55.66 
55.67 
55.68 

55.69 
55.70 
65.72 
55.73 

55.75 
55.76 
55.77 
55.78 


DccU. 
nation. 


28.5  55.77 
29.5  55.76 
30.5  i  55.75 
31.5  ;  55.72 


Wash. 
Mean 
Time. 


-8043 


// 


38.97 
39.34 
39.70 
40.05 

40.39 
40.72 
41.04 
41.36 

41.67 
41.98 
42.31 
42.66 

43.03 
43.43 
43.83 
44.24 

44.62 
45.00 
45.34 
45.68 

46.01 
46.35 
46.68 
47.03 

47.39 
47.75 
48.14 
48.55 

48.95 
49.35 
49.74 
50.12 


6.21       -6.13 
^  46»  53-.600 
•80^  43'    42".15 


Dec. 

0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.5 

20.5 
21.5 
22.5 
23.5 

24.5 
25.5 
26.5 
27.5 

28.5 
29.5 
30.5 
31.5 


Right 

Asoen- 

sion. 


h  m 
7    3 

8 

29.93 
30.30 
30.67 
31.06 

31.46 
31.86 
32.24 
32.61 

32.94 
33.23 
33.51 
33.75 

34.01 
34.27 
34.55 
34.86 

35.18 
35.51 
35.83 
36.13 

36.39 
36.62 
36.81 
36.99 

37.14 
37.28 
37.42 
37.57 

37.74 
37.91 
38.09 
38.28 


Decli- 
nation, 


Wash. 
Mean 
Time. 


+87 1(   Dec. 


// 


28.07 
28.26 
28.45 
28.66 

28.88 
29.11 
29.38 
29.65 

29.93 
30.21 
30.48 
30.73 

30.96 
31.19 
31.41 
31.64 

31.88 
32.14 
32.41 
32.71 

33.03 
33.35 
33.66 
33.98 

34.28 
34.56 
34.83 
35.11 

35.38 
35.65 
35.93 
36.22 


20.29     +20.27 
7^     2«  33-.206 
+87°  10'    49".32 


0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.5 
23.5 

24.5 
25.5 
26.5 
27.5 

28.5 
29.5 
30.5 
31.5 


Ri^t 
Ascen- 
sion. 


h  m 
7  14 

s 
18.42 
18.58 
18.73 
18.90 

19.07 
19.23 
19.38 
19.53 

19.68 
19.81 
19.91 
20.02 

20.13 
20.24 
20.36 
20.49 

20.62 
20.77 
20.91 
21.04 

21.16 
21.26 
21.35 
21.43 

21.49 
21.55 
21.63 
21.70 

21.77 
21.85 
21.92 
22.01 


Decli- 
nation. 


Wash. 
Mean 

Time. 


+8234 


// 


0.93 
1.10 
1.26 
1.44 

1.63 
1.84 
2.07 
2.31 

2.58 
2.84 
3.09 
3.33 

3.55 
3.77 
3.96 
4.15 

4.36 
4.58 
4.85 
5.12 

5.42 
5.71 
6.01 
6.30 

6.58 
6.84 
7.09 
7.33 

7.58 
7.84 
8.11 
8.37 


x/ec. 

0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 


Right 
Ascen- 
sion. 


DMii- 


7.73       +7.67 
1^  13«  55M06 
+82°  34'    23".73 


h  m 
715 

8 

55.82 
56.05 
56.25 
56.43 

56.61 
66.75 
56.89 
57.05 

67.21 
67.38 
57.57 
57.76 

57.94 
68.09 
68.23 
68.38 

58.41 
58.46 
58.60 
58.66 


20.6 

68.60 

21.6 

68.68 

22.6 

58.76 

23.5 

58.86 

24.5 

58.93 

25.5 

59.01 

26.5 

59.07 

27.5 

59.13 

28.5 

69.17 

29.5 

59.17 

30.5 

59.15 

31.5 

59.12 

-865( 

11.1S 
11.41 

\\m 

12.1S 

12.4$ 
12.7$ 
13.05 
13.34 

13.63 
13.92 
14.22 
14.54 

14.89 
15.26 
15.64 
16.03 

16.41 
16.77 
17.11 
17.44 

17.75 
18.05 
18.36 
18.69 

19.05 
19.41 
19.79 
20.17 

20.56 
20.95 
21.33 
21.71 


18.52     -18.49 
7»»  16»    0-.004 
-86°  54'    13".24 
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CmCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Qxoombxidie  1119. 

COotantU. 

1  H.  Dxaconla. 

C  ChaxnKleontia. 

30  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

Mmd 

TtOM. 

AaoeD- 
lian. 

iiAtkm. 

Mean 
Time. 

RiKht 

Aaoen- 

aloQ. 

Decll- 
DBtlon. 

W^aah. 
Mean 
Time. 

Right 

Asoen- 

nitm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ascen- 

8k>n. 

Dedi- 
natkm. 

Wash. 
Mean 
Time. 

Right 

Ascen- 
sion. 

Decli- 
nation. 

h  m 

•    / 

h  m 

•    / 

h  m 

•    t 

h  m 

e      / 

h  m 

•    / 

Dec. 

818 

+8852 

mm 

Dec. 

9    8 

-8520 

f0 

Dec. 

9  25 

+8140 

Dec. 

9  36 

-8034 

Dec. 

10  21 

+8257^ 

mm 

0.7 

8 

34.78 

WW 

16.38 

0.7 

s 
48.06 

13.25 

0.7 

8 

43.14 

46.22 

0.7 

8 

21.91 

24.96 

0.7 

8 

21.09 

WW 

62.71 

1.6 

35.84 

16.48 

1.7 

48.32 

13.47 

1.7 

43.31 

46.20 

1.7 

22.05 

26.13 

1.7 

21.27 

52.62 

2.6 

36.94 

16.57 

2.7 

48.56 

13.69 

2.7 

43.48 

46.18 

2.7 

22.19 

26.32 

2.7 

21.47 

62.62 

3.6 

38.08 

16.67 

3.7 

48.80 

13.92 

3.7 

43.66 

46.16 

3.7 

22.33 

26.63 

3.7 

21.66 

62.42 

4.6 

39.24 

16.80 

4.7 

49.03 

14.15 

4.7 

43.83 

46.17 

4.7 

22.46 

26.74 

4.7 

21.88 

62.34 

5.6 

40.45 

16.93 

5.7 

49.23 

14.37 

5.7 

44.02 

46.20 

6.7 

22.58 

26.93 

6.7 

22.10 

62.28 

6.6 

41.62 

17.09 

6.7 

49.44 

14.57 

6.7 

44.21 

46.24 

6.7 

22.70 

26.13 

6.7 
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39.01 

31.8 

33.48 

23.92 

31.9 

20.27 

42.02 

31.9 

143 

13  83 

31.9 

13.29 

5.42 

8.57        -8.61 

23.31     +23.29 

9.89       -9.84 

7.2 

J4       +7.27 

6.26       - 

6.17 

14»»    13«  37V066 

1511     3-1  21».809 

15»»  24»    9V966 

\^ 

54«  19-.238 

17h    igm 

6V064 

-83^ 

17'    a 

17  ".78 

+87*» 

32'    5 

6".60  1 

-84** 

11'    4 

2".92  1 

+82« 

10'    2 

7".09 

-80* 

47'    1 

0".43 
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APPABENT  PLACES  OF  STABS,  1918. 

CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  TJtum  Mlnoiis. 

X  Ootantii. 

X  JJism  Mlaoxls. 

(T  Ootantis. 

76  I>imooiiiis. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  6.7 

Wash. 
Mmn 
Time. 

Right 

Asoex^ 

Bk>n. 

Dedi- 

nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Bedi- 
natlon. 

Wash. 
Mean 
Time. 

Right 

Asoeup 

sion. 

Dedi- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

D«dl- 
natlon. 

Wash. 
Mean 
Time. 

RWit 
Ascen- 
sion. 

DsdI- 

nadooiL 

h  m 

0        / 

h  m 

O         f 

h  m 

•    f 

h  m 

•    / 

h  m 

•   / 

Dec. 

17  57 

+8636 

Dec. 

18    6 

-8739 

Dec. 

18  68 

+89  1 

Dec. 

19  29 

-8918 

Dec. 

2048 

+8214 

mm 

1.1 

s 
56.32 

60.81 

1.1 

s 
60.36 

64.97 

1.1 

s 
66.61 

28.39 

1.1 

s 
52.37 

WW 

22.42 

1.2 

s 
27.46 

WW 

20.12 

2.1 

56.09 

60.64 

2.1 

60.26 

54.62 

2.1 

65.60 

28.19 

2.1 

51.47 

22.10 

2.2 

27.30 

20.05 

3.0 

55.87 

60.27 

3.1 

60.20 

64.27 

3.1 

64.66 

27.97 

3.1 

50.66 

21.78 

3.2 

27.14 

19.97 

4.0 

55.65 

59.98 

4.1 

60.16 

63.96 

4.1 

53.49 

27.76 

4.1 

49.95 

21.47 

4.2 

26.99 

19.89 

6.0 

55.43 

59.66 

5.1 

60.16 

53.62 

5.1 

62.41 

27.50 

6.1 

49.30 

21.18 

6.2 

26.82 

19.78 

6.0 

55.23 

59.33 

6.0 

60.14 

53.33 

6.1 

51.33 

27.23 

6.1 

48.70 

20.88 

6.2 

26.66 

19.65 

7.0 

55.04 

68.99 

7.0 

60.11 

53.03 

7.1 

50.31 

26.96 

7,1 

48.10 

20.60 

7.2 

26.60 

19.61 

8.0 

54.87 

68.63 

8.0 

60.08 

52.73 

8.1 

49.36 

26.66 

8.1 

47.46 

20.33 

8.2 

26.33 

19.34 

9.0 

64.73 

68.27 

9.0 

60.01 

52.44 

9.1 

48.61 

26.37 

9.1 

46.75 

20.07 

9.2 

26.18 

19.16 

10.0 

64.59 

67.94 

10.0 

59.93 

52.13 

10.1 

47.74 

26.08 

10.1 

45.98 

1?.81 

10.1 

26.03 

18.99 

11.0 

54.49 

57.61 

11.0 

59.87 

51.81 

11.1 

47.03 

25.79 

11.1 

45.18 

19.50 

11.1 

25.90 

18.81 

12.0 

64.39 

57.32 

12.0 

69.81 

51.45 

12.1 

46.36 

25.52 

12.1 

44.38 

19.19 

12.1 

25.77 

18.61 

13.0 

54.26 

57.03 

13.0 

59.78 

51.08 

13.1 

45.68 

25.29 

13.1 

43.62 

18.84 

13.1 

26.64 

18.48 

14.0 

64.13 

56.76 

14.0 

59.79 

50.70 

14.1 

44.96 

25.06 

14.1 

42.97 

18.47 

14.1 

26.62 

18.34 

15.0 

54.00 

66.48 

15.0 

59.85 

60.33 

15.1 

44.18 

24.83 

15.1 

42.46 

18.11 

16.1 

26.39 

18.22 

16.0 

53.86 

56.17 

16.0 

59.95 

49.96 

16.1 

43.35 

24.59 

16.1 

42.09 

17.73 

16.1 

25.26 

18.10 

17.0 

63.70 

66.86 

17.0 

60.09 

49.62 

17.1 

42.50 

24.33 

17.1 

41.83 

17.37 

17.1 

25.12 

17.95 

18.0 

63.56 

65.53 

18.0 

60.23 

49.28 

18.1 

41.64 

24.04 

18.1 

41.62 

17.03 

18.1 

24.98 

17.77 

19.0 

53.45 

65.16 

19.0 

60.38 

48.97 

19.0 

40.82 

23.72 

19.1 

41.42 

16.71 

19.1 

24.83 

17.58 

20.0 

63.35 

64.79 

20.0 

60.48 

48.68 

20.0 

40.09 

23.40 

20.1 

41.20 

16.42 

20.1 

24.69 

17.36 

21.0 

63.27 

64.42 

21.0 

60.67 

48.38 

21.0 

39.44 

23.08 

21.1 

40.93 

16.12 

21.1 

24.55 

17.13 

21.9 

63.22 

64.04 

22.0 

60.66 

48.07 

22.0 

38.89 

22.74 

22.1 

40.57 

15.81 

22.1 

24.41 

16.88 

22.9 

63.18 

63.70 

23.0 

60.71 

47.76 

23.0 

38.41 

22.40 

23.1 

40.17 

15.50 

23.1 

24.30 

16.64 

23.9 

63.17 

53.37 

23.9 

60.79 

47.42 

24.0 

37.99 

22.08 

24.1 

39.75 

15.17 

24.1 

24.19 

16.39 

24.9 

63.15 

63.03 

24.9 

60.86 

47.07 

25.0 

37.62 

21.79 

26.1 

39.34 

14.84 

26.1 

24.08 

16.15 

25.9 

63.14 

52.71 

25.9 

60.94 

46.71 

26.0 

37.26 

21.50 

26.0 

58.97 

14.49 

26.1 

23.98 

16.92 

26.9 

63.12 

52.40 

26.9 

61.07 

46.35 

27.0 

36.89 

21.22 

27.0 

38.66 

14.13 

27.1 

23.89 

15.69 

27.9 

63.11 

52.09 

27.9 

61.23 

46.99 

28.0 

36.51 

20.95 

28.0 

38.43 

13.76 

28.1 

23.79 

16.47 

28.9 

53.08 

51.80 

28.9 

61.40 

46.63 

29.0 

36.09 

20.67 

29.0 

38.30 

13.38 

29.1 

23.69 

15.27 

29.9 

63.05 

61.49 

29.9 

61.62 

45.27 

30.0 

35.65 

20.38 

30.0 

38.27 

13.01 

30.1 

23.68 

16.06 

30.9 

53.03 

51.18 

30.9 

61.87 

44.93 

31.0 

35.20 

20.07 

31.0 

38.34 

12.64 

31.1 

23.48 

14.84 

31.9 

63.00 

50.84 

31.9 

62.14 

44.60 

32.0 

34.74 

19.75 

32.0 

38.48 

12.28 

32.1 

23,38 

14.61 

16.94      +16.91 

24.53     -24.61 

68.68     +58.68 

73.62     -73.61 

7.40       +7.34 

17^   58»  41-.809 

18*^     6»  47-.620 

19h     x»  27*.463 

19»»  29"  16*.746 

W  48"  36*.323 

-I-86** 

36'    5 

1".12  1 

-87° 

39'    5 

1".38  1 

+89° 

1' 

7".53  1 

-89° 

13'    2 

1".02  1 

+82° 

13'    4 

3".34 
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A.Oeta]itU. 

V  Ootantii. 

fi  Octantis. 

89  H.  Cephei. 

y^  OctantU. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

III 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Ri«:ht 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

h  m 

•    / 

h  m 

e      / 

h  m 

•        / 

h  m 

0    / 

h  m 

•     / 

Dw. 

2138 

-83  6 

Dec. 

2216 

-8623 

Dec. 

22  37 

-8148 

Dec. 

23  27 

+8652 

Dec. 

23  47 

-8228 

1.2 

8 

36.23 

WW 

47.90 

1.2 

8 

30.71 

5.47 

1.2 

8 

51.55 

39.15 

1.3 

8 

52.00 

3.51 

1.3 

8 

25.81 

WW 

22.66 

2.2 

36.07 

47.75 

2.2 

30.36 

5.37 

2.2 

51.40 

39.08 

2.3 

51.66 

3.67 

2.3 

25.64 

22.71 

3.2 

35.92 

47.59 

3.2 

30.01 

5.26 

3.2 

51.26 

39.00 

3.3 

51.31 

3.83 

3.3 

25.48 

22.73 

4.2 

35.77 

47.41 

4.2 

29.70 

5.14 

4.2 

51.12 

38.92 

4.3 

50.94 

3.98 

4.3 

25.33 

22.74 

5.2 

35.63 

47.26 

5.2 

29.40 

5.02 

5.2 

50.99 

38.85 

5.3 

50.54 

4.12 

5.3 

25.18 

22.75 

6.2 

35.50 

47.11 

6.2 

29.12 

4.90 

6.2 

50.87 

38.76 

6.3 

50.13 

4.26 

6.3 

25.02 

22.76 

7.2 

35.38    46.97  1 

7.2 

28.84 

4.79 

7.2 

50.74 

38.69 

7.3 

49.71 

4.38 

7.3 

21.88 

22.78 

8.2 

35.25 

46.83 

8.2 

28.56 

4.68 

8.2 

50.62 

38.62 

8.3 

49.27 

4.49 

8.3 

24.74 

22.81 

9.2 

35.11 

46.69 

9.2 

28.25 

4.58 

9.2 

50.49 

38.57 

9.3 

48.83 

4.57 

9.3 

24.69 

22.85 

10.2 

34.95 

46.55 

10.2 

27.94 

4.49 

10.2 

50.35 

38.51 

10.3 

48.44 

4.63 

10.3 

24.43 

22.89 

11.2 

34.78 

46.39 

11.2 

27.60 

4.38 

11.2 

50.20 

38.45 

11.3 

48.05 

4.69 

11.3 

24.26 

22.92 

12.2 

34.61 

46.22 

12.2 

27.25 

4.26 

12.2 

50.04 

38.37 

12.3 

47.69 

4.75 

12.3 

24.08 

22.93 

13.2 

34.45 

46.04 

13.2 

26.91 

4.10 

18.2 

49.88 

38.27 

13.3 

47.35 

4.82 

13.3 

23.89 

22.94 

14.2 

34.30 

45.82 

14.2 

26.55 

3.92 

14.2 

49.73 

38.14 

14.2 

47.01 

4.89 

14.3 

23.71 

22.91 

15.2 

34.15 

45.58 

15.2 

26.21 

3.71 

15.2 

49.58 

37.99 

15.2 

46.66 

4.98 

15.3 

23.53 

22.86 

16.2 

34.02 

45.32 

16.2 

25.91 

3.49 

16.2 

49.44 

37.82 

16.2 

46.30 

5.08 

16.3 

23.36 

22.79 

17.2 

33.91 

45.07 

17.2 

25.63 

3.27 

17.2 

49.32 

37.64 

17.2 

45.92 

5.17 

17.3 

23.21 

22.71 

18.2 

33.80 

44.84 

18.2 

25.38 

3.06 

18.2 

49.21 

37.46 

18.2 

45.51 

5.26 

18.3 

23.07 

22.63 

19.2 

33.70 

44.60 

19.2 

25.13 

2.87 

19.2 

49.10 

37.30 

19.2 

45.08 

5.33 

19.2 

22.93 

22.56 

20.2 

33.60 

44.37 

20.2 

24.89 

2.68 

20.2 

49.00 

37.15 

20.2 

44.65 

5.37 

20.2 

22.79 

22.48 

21.2 

33.50 

44.17 

21.2 

24.64 

2.51 

21.2 

48.88 

37.01 

21.2 

44.20 

5.38 

21.2 

22.64 

22.43 

22.2 

33.38 

43.97 

22.2 

24.38 

2.34 

22.2 

48.76 

36.88 

22.2 

43.77 

5.37 

22.2 

22.49 

22.38 

23.1 

33.25 

43.78 

23.2 

24.10 

2.16 

23.2 

48.63 

36.75 

23.2 

43.35 

5.35 

23.2 

22.33 

22.34 

24.1 

33.12 

43.57 

24.2 

23.80 

1.98 

24.2 

48.49 

36.60 

24.2 

42.96 

5.32 

24.2 

22.17 

22.29 

25.1 

32.99 

43.34 

25.2 

23.50 

1.80 

25.2 

48.36 

36.44 

25.2 

42.58 

5.28 

25.2 

22.00 

22.23 

26.1 

32.85 

43.08 

26.2 

23.19 

1.59 

26.2 

48.22 

36.27 

26.2 

42.22 

5.24 

26.2 

21.82 

22.16 

27.1 

32.72 

42.82 

27.2 

22.88 

1.36 

27.2 

48.08 

36.08 

27.2 

41.87 

6.21 

27.2 

21.64 

22.08 

28.1 

32.60 

42.56 

28.2 

22.59 

1.12 

28.2 

47.94 

35.88 

28.2 

41.52 

6.20 

28.2 

21.47 

21.97 

29.1 

32.49 

42.26 

29.2 

22.31 

0.87 

29.2 

47.81 

35.66 

29.2 

41.16 

5.19 

29.2 

21.30 

21.84 

30.1 

32.38 

41.96 

30.2 

22.05 

0.60 

30.2 

47.69 

35.44 

30.2 

40.80 

5.18 

30.2 

21.14 

21.72 

31.1 

32.29 

41.66 

31.2 

21.81 

0.32 

31.2 

47.59 

35.20 

31.2 

40.42 

5.17 

31.2 

20.98 

21.57 

32.1 

32.20 

41.36 

32.1 

21.59 

0.03 

32.2 

47.50 

34.96 

32.2 

40.04 

5.16 

32.2 

20.84 

21.41 

8.32        -8.26 

15.86     -] 

.5.82 

7.02       -6.95 

18.30     +] 

.8.28 

7.63       -7.57 

2P   38«   29-.050 

22»»  16»  5 

50-.949 

22*^  37»  45-.323 

23*^  27a  A 

13-.851 

23h  47m  20».032 

-83** 

5'     I 

iO".66 

-86** 

23' 

9".03 

-81^ 

48'    A 

13".57 

+86° 

51'    1 

L8".76 

-82** 

28'    2 

!8".42 
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APPARENT  PLACES  OP  STABS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 


Mar. 


19.1 
1.1 
11.1 
21.0 
31.0 

Apr.  10.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 


Nov. 


Dec. 


26.4 

5.4 

15.4 

25.3 

5.3 

15.3 
25.3 
35.2 


€  AndromedflB. 
Mag.  4.5 


Right 
Ascension. 


h      m 
0    34 


s 
14.234 

14.094 

13.954 

13.821 

13.701 

13.599 
13.527 


140 
140 
133 
120 
102 


72 


39 

13.488  — 

13.489  ^ 

13.533   ** 
04 

13.627 

142 

187 
232 
271 
304 


13.769 
13.956 
14.188 
14.459 

14.763 
15.088 
15.430 
15.779 
16.124 

16.459 
16.774 
17.064 
17.322 
17.544 


325 
342 
349 
345 
335 


315 
290 
258 
222 
185 


144 

105 

68 


17.729 

17.873 

17  978 

18.046   3^ 

18.077  — 
1 

18.076 

18.043 

17.984 

17.902 

17.800 


Mean  Place 
Sec  ^,  Tan  d 


D^O,  Dm  a 


17.681 
17.550 
17.410 


33 

50 

82 

102 

110 

131 
140 


Declina- 
tion. 


+28  52 


/f 


15.65 
14.92 
13.94 
12.73 
11.35 

9.86 
8.32 
6.81 
5.39 
4.16 

3.16 
2.45 
2.08 
2.05 
2.41 

3.13 
4.21 
5.61 
7.30 
9.23 

11.36 
13.61 
15.96 
18.33 
20.69 

22.97 
25.15 
27,17 
29.03 
30.66 

32.08 
33.24 
34.14 
34.74 
35.06 

35.08 
34.79 
34.22 


73 

98 

121 

138 

149 

154 
151 
142 
123 
100 

71 

37 

3 

36 
72 

108 
140 
109 
193 
213 

225 
235 
237 
236 
228 


218 
202 
186 
163 
142 


116 

90 

60 

32 

2 

29 
57 


13.118 
1.142 


0.11 

+0.551 


+0.06 


2V^,  ^Mi^   /-f-0.4 


-0.04 
-hO.l 


6  AndromedsB. 

Mag.  3.5 


Right 


h     m 
0    34 


8 

57.476 
57.333 
57.190 
57.052 
56.929 

56.825 
56.750 
56.710 
56.710 
56.756 

56.851 
56.994 
57.185 
57.420 
57.694 

58.001 
58.332 
58.679 
59.033 
59.382 

59.721 
60.042 
60.335 
60.597 
60.823 

61.012 
61.159 
61.268 
61.337 
61.370 

61.371 
61.339 
61.281 
61.198 
61.095 

60.973 
60.839 
60.696 


143 
143 
138 
123 
104 


75 
40 
0 
46 
96 

143 
191 
235 
274 
307 

331 
347 
354 
349 
339 

321 
293 
262 
226 
189 


147 

109 

69 

33 

1 

32 

58 

83 

103 

122 

134 
143 


Declina- 
tion. 


+30  24 


// 


60.32 
59.61 
58.63 
57.40 
55.99 

54.46 
52.86 
51.28 
49.79 
48.47 

47.39 
46.61 
46.14 


71 
98 
23 
41 
53 

60 
58 
40 
32 
08 

78 
47 
9 


46.05  — 

46.34  ^ 
66 

46.99 


48.02 
49.37 
51.04 
52.95 

55.08 
57.35 
59.73  ^ 


103 
136 
167 
191 
213 


227 


62.14 
64.55 

66.91 
69.16 
71.26 
73.20 
74.93 

76.45 
77.70 
78.68 
79.37 
79.77 

79.84 
79.59 
79.05 


241 
241 
236 


226 
210 
194 
173 
152 

126 

98 

60 

40 

7 

25 
54 


56.351 
1.160 


44.28 
+0.587 


+0.06 
+0.4 


-0.04 
+0.2 


a  Casaiopein. 

(Schedir.) 

Var.  2.2-2.8 


Right 
Asoension. 


h     m 
0    35 


s 
51.874 

51.597 
51.321 
51.057 
50.816 


277 
276 
264 
241 
S03 


50.613 

50.459  ^ 

50.364  29 

50.335  — 

50.381  ** 
119 

50.500 


50.696 
50.962 
51.294 
51.681 

52.114 
52.579 
53.065 
53.560 
54.048 

54.521 
54.966 
55.373 
55.736 
56.050 


196 
266 
832 
887 
433 


466 
486 
495 
488 
473 


445 
407 
863 
314 
258 


56.308  j^ 

56.510 
56.653 
56.739  ,, 

30 
56.769  — 

24 


56.745 
56.671 
56.549 
56.383 
56.180 

55.946 
55.686 
55.410 


74 

122 
166 
203 
234 

260 
276 


Declina- 
tion. 


+56    5 


// 


39.25 
38.84 
37.92 
36.53 
34.73 

32.60 
30.22 
27.69 
25.13 
22.64 

20.31 
18.27 
16.57 
15.29 
14.46 

14.11 
14.27 
14.92 
16.05 
17.63 

19.61 
21.94 
24.58 
27.45 
30.52 

33.69 
36.91 
40.12 
43.25 
46.23 

49.02 
51.54 
53.74 
55.55 
56.94 


41 

92 

139 
180 
213 

238 
263 
256 
249 
233 

204 

170 

128 

83 

36 

16 

65 

113 

158 

198 

233 
264 
287 
307 
317 

322 
321 
313 
298 
279 

252 
220 
181 
139 
91 


/i  PhcBSicis. 
Mag.  4.6 


Bight 
Aiowwion. 


57.85 
58.25  — 
58.15    '' 


50.661 
1.792 


16.18 
+1.488 


h     m 
0    37 


+0.07 
+0.4 


-0.10 
+0.2 


8 

28.114 
27.894 
27.683 
27.485 
27.309 


220 
211 
198 
176 
149 


27.045  " 

26.969 

26.937  — 

26.955  ^® 
60 


27.024 
27.148 
27.325 
27.554 
27.831 


124 
177 
229 
277 
818 


28.149 
28.502 
28.879 
29.271 
29.669 

30.061 
30.436 
30.784 
31.097 
31.366 


863 
877 
892 
898 
892 

875 
848 
813 
260 
219 


31.585  ^^ 

31.750  ,^^ 

31.860 

31.914  — 

31.913     ^ 
51 


31.862 
31.766 
31.630 
31.461 
31.269 

31.058 
30.837 
80.614 


96 
136 
160 
102 
211 

221 
228 


Declina- 
tion. 


-46  31 


»/ 


76.32 
76.28 
75.76 
74.78 
73.36 

71.52 
69.31 
66.79 
64.01 
61.03 

67.91 
54.70 
51.48 
48.31 
45.28 

42.43 
39.85 
37.59 
35.70 
34.26 


4 

S2 

96 
142 
184 

221 
252 
278 
298 

312 

821 
822 
317 
803 
285 

258 
236 
180 
144 
98 


33.28    ^, 

32.79  — 
32.81  ^ 
33.32  " 
34.31  * 

142 

35.73 

180 
211 
23S 
246 
248 


37.53 

39.64 
41.97 
44.43 

46.91 
49.32 
51.55 
53.52 
55.14 


241 
223 
107 
162 
122 


56.36 
67.12 
67.41 


76 
29 


27.122 
1.454 


67.43 
-1.055 


+0.06 
+0.4 


+0.07 
+0.2 
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APPARENT  PLACES  OF  STARS,  1918, 


FOB  THE  UPPER  TRANSIT  AT  WA8HINQT0N. 


Wi 


Mhfaigton 
eanTbiM. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
Mar.  1.1 
11.1 
21.0 
31.0 

Apr.  10.0 
20.0 
29.9 

May  9.9 
19.9 

29.8 

June    8.8 

18.8 

28.8 

July    8.7 

18.7 
28.7 
Aug.  7.7 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.5 

26.4 

Nov.    5.4 

15.4 

25.4 

Dec.    5.3 

15.3 
25.3 
35.2 


Mean  Place 
Sec  d.  Tan  d 


^  Oasaiopdije. 
Mag.  3.6 


Afloouioii. 


h  m 
0  44 


8 

9.144 
8.859 
8.571 
8.293 
8.039 


285 
288 
278 
2M 
217 


7-822  ,^ 

7-652  ,,0 
7.542   ^^ 

7.501  — 

7.535   ^ 
HI 


7.646 
7.836 
8.100 
8.434 
8.827 


9.268 

9.746 

10.249 

10.761 

11.271 

11.765 
12.234 
12.667 
13.056 
13.394 


190 
264 
334 
393 
441 

478 
503 
512 
510 
494 

469 
433 
389 
338 
284 


13.678  ^^ 
13.904  ^^, 

1^-071  ,^ 
14.179  ,3 

14.227  — 

7 

14.220 
14.160 
14.049 
13.893 
13.694 


13.460 
13.197 
12.915 


60 

111 

156 
109 
234 

263 
282 


I>ecUn»- 
tion. 


+57  22 


n 


78.02 
77.71 
76.88 
75.58 
73.86 

71.76 
69.41 
66.88 
64.29 
61.75 

59.35 
57.21 
55.39 
53.97 
53.00 

52.51 
52.52 
53.02 
54.00 
55.44 

57.30 
59.54 
62.08 
64.87 
67.88 

71.01 
74.22 
77.43 
80.58 
83.62 

86.47 
89.05 
91.34 
93.25 
94.74 

95.77 
96.29 
96.27 


31 

83 

130 

172 

210 

235 
253 
250 
254 
240 

214 

182 

142 

97 

49 

1 

50 

98 

144 

186 

224 
254 
279 
301 
313 

321 
321 
315 
304 
285 


258 
229 
191 
149 
103 


52 
2 


7.807 

1.855 


54.75 
+1.563 


J>^a,D^a      +0.07  -0.10 

I>^d,D^a    l+OA  +0,2 


<^Pi8CilUIL 

Mag.  4.6 


Right 
AjocDskm. 


h     m 
0    44 


113 
114 
110 
102 
87 

64 
37 
6 


8 

26.725 
26.612 
26.498 
26.388 
26.286 

26.199 

26.135 

26.098 

26.092  — 

26.126  ** 
74 


26.200 
26.316 
26.475 
26.673 
26.907 

27.173 
27.462 
27.770 
28.085 
28.401 

28.709 
29.002 
29.275 
29.519 
29.732 

29.910 
30.054 
30.162 
30.234 
30.274 

30.283 
30.266 
30.225 
30.162 
30.083 

29.989 
29.884 


U6 
150 
198 
234 
266 


280 
308 
315 
816 
806 

293 
273 
244 
213 

178 


144 

108 

72 

40 

9 

17 
41 
63 
79 
94 

105 


29.771  "^ 


DecUn*- 
tkm. 


+  78 


28.60 
27.88 
27.15 
26.41 
25.73 

25.11 
24.59 
24.22 


72 
73 
74 
68 
62 

52 
37 


24.05  — 

24.08     ^ 
28 


24.36 
24.89 
25.70 
26.77 
28.08 


29.61 
31.33 
33.18 
35.13 
37.12 

39.10 
41.02 
42.82 
44.47 
45.94 

47.19 
48.23 
49.03 
49.60 
49.95 

50.09 
50.05 
49.83 
49.48 
49.01 

48.44 
47.79 
47.08 


53 

81 

107 

131 

158 

172 
186 
195 
199 
198 

192 
180 
165 
147 
125 


104 
80 
67 
35 
14 

4 

22 
35 
47 
57 

65 
71 


25.582 
1.008 


20.61 
+0.125 


+0.06 
+0.4 


-0.01 
+0.2 


AHydri. 
Mag.  5.0 


Right 
Aloislon. 


h     m 
0    45 


8 

46.24 
45.44 
44.67 
43.95 
43.30 

42.73 
42.27 
41.92 
41.69 
41.60 

41.64 
41.80 
42.10 
42.54 
43.09 

,43.74 
44.48 
45.31 
46.17 
47.07 

47.96 
48.82 
49.64 
50.38 
51.01 

51.52 
51.90 
52.12 
52.19 
52.10 

51.85 
51.47 
50.95 
50.33 
49.62 

48.85 
48.05 
47.24 


80 
77 
72 
66 
57 

46 
35 
23 
_9 

4 

16 

ao 

44 
55 
65 

74 
83 
86 
90 
89 

86 
82 
74 
68 
51 

38 
22 

7 

9 
25 

38 
52 
62 
71 
77 

80 

81 


DeoliiiA- 
tkm. 


-75  21 


II 


83.19 
82.58 
81.37 
79.59 
77.30 

74.56 
71.44 
68.02 
64.40 
60.65 

56.84 
53.06 
49.39 
45.93 
42.72 

39.85 
37.39 
35.40 
33.90 
32.98 

32.61 
32.83 
33.63 
34.98 
36.84 

39.15 
41.82 
44.75 
47.84 
50.97 

54.01 
56.85 
59.36 
61.46 
63.06 


61 

121 
178 
220 
274 


312 
342 
362 
375 
381 

378 
367 
346 
321 
287 


246 

199 

150 

92 

87 

32 

80 

135 

186 

231 

267 
293 
309 
313 
304 

284 
251 
210 
160 
102 


64.08 
64.50  — 
64.30   ^ 


45.358 
3.959 


69.93 
-3.830 


+0.04 
V+OA 


+0.26 
-V<i.2 


SOCelL 

Mag.  4.9 


RIglll 


h     m 
0    48 


8 

50.092 
49.979 
49.864 
49.753 
49.650 

49.561 
49.494 
49.452 
49.443 
49.470 

49.537 
49.645 
49.795 
49.985 
50.212 

50.470 
50.752 
51.053 
51.364 
51.676 

51.982 
52.275 
52.548 
52.793 
53.008 

53.190 
53.336 
53.446 
53.520 
53.562 

53.573 
53.556 
53.516 
53.455 
53.375 

53.281 
53.176 
53.063 


113 

115 

111 

103 
80 

67 

42 

9 

27 
67 

108 
150 
190 
227 
258 

282 

aoi 

811 
313 
806 

208 
373 
245 
315 

183 


146 

110 

74 

42 

11 

17 
40 
61 
80 
94 

106 
113 


Dwltaft. 

tiOD. 


-  1  34 


tt 


76.oa 

76.71 
77.32 
77.83 
78.22 


a 
a 


78.46 
78.63  — 
78.41"^ 


S4 

56 
81 

104 
1» 
180 
170 
US 

196 
301 
3(0 
198 
180 


78.07 
77.51 

76.70 
75.66 
74.37 
72.87 
71.17 

69.32 
67.37 
65.36 
63.33 
61.35 

59.46 
67.71 
56.16 
54.83 
63.75 

62.94 
62.38 
62.10 
52.06  — 

52.26  " 

87 

62.63 
53.16 
63.81 
64.56 
66.34 


175 
155 
1S3 
108 
81 

M 

28 


66.13 
66.91 
67.64 


53 
65 

75 
78 
79 

78 
73 


48.940 
1.000 


80.88 
-0.028 


+0.06 
1+0.4 


0.00 
+02 


APPARENT  PLACES  OF  STARS,  1918. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


824 


APPARENT  PLACES  OF  STABS,  1918. 


FTfR  THE  UPFEB  TBAXSIT  AT  WA8HIX6TOX. 


WMwI! 


Hit.    o.:i 

10  2 

20.2 

'M).2 

Vtth.    0.2 

111.  I 
Mftr.     1.1 

11.1 
21.0 

:n.o 

A|»r.  10.0 
20.0 
211.1) 

Mux  0.1) 
10.1) 

20.1) 

Juno    8.H 

IH.H 

28,8 

8.7 


July 


Auir. 


18.7 

28.7 

••  •• 
*  .1 

I7.« 

27. « 


Nov,    *N  I 


Mam.  3-4 

AuMMIllrM.   I       tIfMI, 


h      I 
I 

• 

2iSAm 
20. 1  MO 

2ft.752 

25,M)0 
25.417 
2ft.;K« 
25.2:)  1 
25.208 

25.2:m 
25.:t2:) 

25.400 
25.002 
25.IMM) 

20.2(Ki 
20.5:iO 
20.mK) 


TJf* 

m 
am 

lA'i 

llA 

71 


HA 

'J47 
W4 


27  •» 


am 

»NA 

auA 
ai>7 


.285 
27.081 

28.078 
28.4(M 
28.828 
2«.UUi*" 
20.-l5<i  '^ 

2t).7(V» 

:kKm5 

2l».W7  '" 

2^.si:  *** 


94tf 


1^ 

1^ 


-47    8 


(f7.W) 

08.i:( 

97.87 
»7J2 
95.80 

94.22 
92.10 
80.70 
87.04 
84.00 

80.9(1 
77.71 
74.42 
71.15 
07.07 

04.07 
02.10 
50.7a 
57. <H 
55.08 

54,78 
54.00 
58.00 
54,24 
W.OS 

5(1.40 

W.22 
00.57  •»* 


r\ 

M 

7A 

133 

1A7 

aoA 

373 

3VA 

an 

33A 

aai) 

337 

aiM 
wo 

27M 
340 
30l» 
IM 
130 

t» 
1» 

34 

M 

\si 

ITS 


(kVU 


2«l 


fC.72 

70. 2S  -^^ 
-,»  .,.  -N4 

t«9 


Mag.  5.3 


i      Uoo. 


h 
1 


m 
2 


+54  31 


V 
Mag.  3.6 


Rlfftat 


a 

49.733 
49.487 
49.232 
48.970 
48.743 


34« 
266 
368 
330 
309 


48.634  j^ 
48.305  ^^^ 
48.247  ^ 
48.191  — 
48.203   " 

48.288 


48.440 
48.077 
48.074 
40.330 

40.738 
50.185 
50.050 
51.149 
51.<VI0 

62.124 
62.580 
^*).020 

63.417  *^ 

.^  «»,  354 

53.4 1 1 

304 
»%4.075 
W.328 


IBH 
381 
307 
360 
408 

447 
474 
480 
491 
491 

403 
434 


29.83 
29.68 
29.01 
27.87 
26.31 

24.40 
22.20 
19.83 
17.30 
14.91 

12.57 

10.45 

8.62 

7.15 

6.10 


l.'S 

07 

114 

160 

191 

230 
237 
247 
24A 
234 


212 
1R3 
147 
106 
00 

5.60   ^3 

5.37  — 

6.71    ^ 

6.52   " 

7.76  ^>* 
106 


363 


64,627  *••  i 

M.ora  ***  i 

M.7M   «  ' 


9.41 
11.42 
13.74 
16.32 
19.09 

22.01 


26.01 
28.02  ** 
31.00 
38,88 


301 
333 
358 
377 
293 


300 


399 


373 


64.81^ 
M.791 
M.:3l 
M,«26 

*»4»4.  • 

vM  o:: '' 


11 

US 

1«4 


36,60 
39.09 
41.30 
43.20 
44.69 


249 
»1 

ISO 
14» 

107 


4.y7!i 

4^.37    « 
46.4^    " 


4v*  I'S 
MV4 


r.4^ 
-i.4as 


h 
1 


m 
4 


• 
29.102 

28.983 

28.860 

28.739 

28.625 

28.522 
28.437 
28.379 
28.352 
28.360 

28.407 
28.498 
28.631 
28.805 
29.018 

29.265 
29.640 
29.836 
30.146 
30.460 

30.771 
31.071 
81.363 
31.610 
31.840 

32.036 
32.196 
32.321 
32.410 
32.466 

32.4^7 
32.480 
32.446 
32.390 
32.312 

32.219 
32.113 
31.9W 


119 
123 
121 
114 
108 


86 
68 
27 

8 
47 

91 
133 
174 
218 
247 

275 
296 
310 
815 
311 

800 


867 
330 
190 


100 

135 

99 

55 

S3 


-10  36 


U 


57.94 

68.63 

69.14 

59.44   ^ 

69.64  — 
18 

69.41 

69.06 

68.46 

67.62 

66.63 

65.21 
63.67 
61.91 
49.99 
47.94 

46.78 
43.69 
41.41 
39.31 
37.32 

36.61 

33.94 

32.63 

31.62 

30.93 

80 

30.67 

30.51  — 

30.76   ^ 

31.28  ° 

32.(M   '^ 


85 

00 

84 

109 

182 

164 
170 
193 
206 
210 

219 
218 
210 
199 
181 

157 

181 

101 

09 


ri 


32.96 


94 
50 

« 
i» 


34.02 
!  36.16 
'  36.31 

37.44 

3S.50 
39.44 
40.25 


100 
114 
115 

lis 

100 
M 


1.017 


-O.IST 


-006 


^.01 


fi 


2.4 


s 
9.510       I 

154 


9.356 
9.196 
9.033 

8.880 

8.743 
8.632 
8.554 
8.518  — 
8.530   " 

02 

8.592 


101 
108 
153 

137 


111 

78 


8.708 
8.876 
9.093 
9.366 

9.668 

9.990 

10.344 

10.710 

11.079 

11.442 
11.789 
12.116 
12.414 
12.679 

12.907 
13.097 
13.247 
13.368 
13.431 

13.467 
13.470 
13.439 
13.37S 
13.290 

13.177 
13.<m 
12.9M 


110 
108 
817 
803 
303 


333 
354 
800 


+35  11 


27.18 

26.74  ^ 

77 


25.97 
24.91 
23.61 

22.11 
20.47 
18.78 
17.13 


UK 
130 

m 


15.5 


/ 


164 

in 

166 
196 

m 


14.18  ,„ 
13.05 
12.21  , 
11.70  „ 
11.56- 


847 
827 


11.80 
12.42 
13.40 
14.72 
16.34 

18.20 
20.28 
22.68 
24.86 
27.25 

29.64 
32.00 

usr 

36.40 
38^ 

40.17 
—  41.73 
-0.04 
44.0r 
44.5P 


61 


Ifl 
161 

Iff 


04 

m 


190 
ISO 
lU 


3 

tt 


tR 
311 


171 


Ui 
IB 


113 


4»j*: 


4SM 


9.114 
1. 


•O.07 
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•shinstMi 
•HI  Time. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.  1.1 
11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
29.9 

Kay  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aue.  7.7 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    5.4 

15.4 

25.4 

Dec.    5.3 

15.3 
25.3 
35.3 


r  Pisdiim. 

Mag.  4.7 


Right 
Aaoeoakm. 


h     m 
1     7 


s 

9.767 
9.628 
9.481 
9.334 
9.194 


139 
147 
147 
140 
125 


9.069 

104 

8.965 
8.894    ' 
8.860  — 
8.869     ® 

5S 

8.927 


DeclinA- 
tkm. 


If  ean  Place 
Sec  dy  Tan  d 


Df  Oy  Dm  a 


9.035 
9.192 
9.398 
9.646 

9.930 
10.245 
10.581 
10.930 
11.281 

11.628 
11.962 
12.274 
12.560 
12.814 

13.034 
13.218 
13.363 
13.471 
13.542 

13.580 
13.586 
13.561 
13.509 
13.431 

13.331 
13.211 
13.076 


108 
157 
206 
248 

284 


315 
336 
349 
351 
347 


334 
312 
286 
254 
220 


US 

108 
71 
38 

6 

25 
52 

78 
100 

120 
135 


+29  39 


tr 


32.15 
31.66 
30.89 
29.89 
28.69 

27.35 
25.93 
24.49 
23.09 
21.82 

20.75 
19.90 
19.36 


49 

77 

100 

120 

134 

142 
144 
140 
127 
107 

85 
54 


19.15  — 

19.26   " 

48 


19.74 
20.56 
21.71 
23.13 
24.83 


26.73 
28.79 
30.95 
33.16 
35.39 

37.58 
39.68 
41.68 
43.53 
45.19 

46.66 
47.91 
48.93 
49.68 
50.18 

50.39 
50.33 
49.98 


82 
115 
142 
170 
190 

206 
216 
221 
223 
219 

210 
200 
185 
166 
147 

125 

102 

75 

50 

21 

6 
35 


C  Piicium. 
Mag.  5.6 


Right 
AwMOBion. 


8.389 
1.151 


16.72 
+0.569 


h 
1 


m 
9 


s 
28.028 
27.915 
27.796 
27.676 
27.562 

27.458 
27.373 
27.314 
27.286 
27.294 

27.342 
27.434 
27.569 
27.747 
27.963 

28.214 
28.491 
28.790 
29.102 
29.417 

29.729 
30.029 
30.314 
30.574 
30.806 

31.006 
31.174 
31.306 
31.405 
31.471 

31.506 
31.513  — 
31.493  ^ 


113 
119 
120 
114 
104 


85 
59 
28 

8 
48 

92 
135 
178 
216 
251 

277 
299 
312 
316 
312 

300 
285 
260 
232 
200 

168 

132 

99 

66 

35 


Dwllna- 
tion. 


+  78 


// 


39.21 
38.52 
37.81 
37.12 
36.46 

35.87 
35.38 
35.02 


69 

71 
69 
66 
50 

49 
36 


31.450 
31.386 

31.305 
31.207 
31.098 


43 

64 
81 

98 
109 


+0.07 
+0.4 


-0.04 
+0.3 


34.85  — 

34.87     ^ 
25 

35.12 

35.61 

36.37 

37.36 

38.61 

40.06 
41.71 
43.49 
45.37 
47.29 

49.21 
51.07 
52.83 
54.44 
55.88 

57.10 
58.11 
68.87 
59.42 
69.73 

59.85 
69.79 
59.55 
59.19 
58.71 

58.15 
57.51 
56.82 


49 
76 
99 

125 
145 

166 
178 
188 
192 
192 

186 
176 
161 
144 
122 

101 
76 
55 
31 
12 

6 
24 
36 
48 
56 

64 
69 


Mag.  5.0 


26.730 
1.008 


31.45 
+0.125 


Right 
AfOMDalon. 


h 
1 


m 
12 


8 

60.61 
60.06 
59.51 
58.98 
58.48 

58.03 
57.66 
57.35 
57.13 
57.00 

56.95 
57.01 
57.17 
57.44 
57.79 

68.22 
58.74 
59.31 
59.93 
60.59 

61.25 
61.91 
62.54 
63.12 
63.64 

64.09 

64.44 

64.68 

64.82 

64.85  - 
9 

64.76 

64.57 

64.29 

63.92 

63.48 


55 
55 
58 
50 
45 

37 
31 
22 
13 
5 

6 
16 
27 
35 
43 

52 
57 
62 
66 
66 

66 
63 
58 

52 
45 

35 
24 
14 


62.99 
62.45 
61.90 


19 
28 
37 
44 
49 

54 
55 


Declina- 
tion. 


-69  18 


// 


54.90 
54.82 
54.14 
52.88 
51.08 

48.79 
46.07 
43.00 
39.64 
36.07 

32.37 
28.62 
24.91 
21.31 
17.90 

14.77 

11.97 

9.59 

7.67 
6.28 

5.44 
5.18 
5.52 
6.42 

7.88 

9.83 
12.20 
14.93 
17.90 
21.01 

24.13 
;  27.13 
29.91 
32.33 
34.33 

35.82 
36.74 
37.06 


8 

68 

126 

180 

229 

272 
307 
336 
357 
370 

375 
371 
360 
341 
313 

280 
238 
192 
139 

84 

26 

34 

90 

146 

195 

237 
273 
297 
311 
312 


300 
278 
242 
200 
149 


92 
32 


jfPisciiim. 
Mag.  5.3 


Right 
AwMDLsion. 


h     m 
1     13 


8 

35.391 
35.279 
35.158 
35.038 
34.923 

34.817 
34.729 
34.666 
34.633 
34.637 

34.679 
34.764 
34.894 
35.066 
35.274 

35.520 
35.794 
36.087 
36.392 
36.704 

37.015 
37.316 
37.598 
37.859 
38.093 

38.296 
38.464 
38.598 
38.700 
38.769 

38.808  ^ 
38.816  — 
38.799  ^^ 
38.757 
38.694 

38.614 
38.516 
38.406 


112 
121 

120 
115 
106 


88 
63 
33 

4 

42 

85 
130 
172 
208 
246 

274 
293 
305 
312 
311 


301 
282 
261 
234 
203 


168 

134 

102 

60 

39 


DeoUn»- 
tioo. 


42 
63 
80 

98 
110 


+  3  10 


// 


64.97 
64.25 
63.58 
62.96 
62.42 

61.98 

61.67   ^, 

61.53  — 

61.59     • 
34 

49 


73 
67 
63 
M 
44 

31 


61.83 

62.32 
63.05 
64.03 
65.24 
66.66 

68.28 
70.06 
71.93 
73.85 
75.78 

77.70 
79.50 
81.16 
82.64 
83.94 

84.97 

85.76 

86.30 

86.60 

86.67  — 
14 

86.53 

86.23 

85.79 

85.23 

84.59 

83.88 
83.17 
82.44 


78 
98 

131 
143 
163 

178 
187 
193 
198 
193 

180 
166 
148 
130 
108 

79 
54 

80 


30 
44 

56 
64 
71 

71 

78 


+0.06 
+0.4 


-0.01 
+0.3 


59.349 
2.830 


42.14 
-2.648 


+0.04 
+0.4 


+0.18 


34.081 
1.002 


58.65 
+0.056 


+0.06 


0.00 
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APPARENT  PLACES  OF  STARS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
UeanTl 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.1 
Mar.  1.1 
11.1 
21.1 
31.0 

Apr.  10.0 
20.0 
30.0 

May  9.9 
19.9 

29.9 

June    8.8 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  0.6 
16.6 
26.5 

Oct.  6.5 
16.5 

26.5 

Nov.    6.4 

15.4 

25.4 

Dec.    5.4 

15.3 
25.3 
35.3 

Mean  Place 
Sec  a,  Tan  d 


t;  PlBoiiim. 
Mag.  4.7 


Right 
AsocDsion. 


h     m 
1     14 


s 
58.733 
58.600 
58.459 
58.316 
58.177 

58.051 
57.945 
57.869 


57.830  — 
57.832  ^ 

48 


133 
141 
143 
199 
130 

106 
7tt 


57.880 
57.978 
58.124 
58.317 
58.553 


98 
146 
193 
236 
274 

304 
326 
339 
345 
341 

329 
310 
286 
255 
223 

188 

151 

115 

80 

48 


62.467 
62.482  — 
62.466  ^® 


58.827 
59.131 
69.457 
59.796 
60.141 

60.482 
60.811 
61.121 
61.407 
61.662 

61.885 
62.073 
62.224 
62.339 
62.419 


62.424 
62.366 

62.265 
62.153 
62.025 


42 
68 
91 

112 
128 


Declina- 
tion. 


+26  50 


14.75 
14.26 
13.63 
12.60 
11.50 

10.28 
8.99 
7.69 
6.45 
5.35 

4.42 
3.73 

3.22  — 
3.45   ^ 

56 
4.01 
4.88 
6.06 
7.50 
9.18 


49 

73 

93 

110 

122 

129 
130 
124 
110 
93 

60 
41 


11.03 

13.02 
15.09 
17.21 
19.30 


21.35 
23.31 
25.14 
26.81 
28.31 

29.62 
30.71 
31.59 
32.22 
32.62 

32.76 
32.65 
32.29 


87 
118 
144 
168 
185 

199 
207 
212 
209 
205 

196 
183 
167 
150 
131 

109 
88 
63 
40 
14 

11 
36 


Beta. 

Mag.  3.8 


Bight 
Aflocnaon. 


57.311 
1.121 


0.34 
+0.506 


h     m 
1    19 


s 
66.757 
66.639 
66.614 
66.388 
66.265 

66.153 
66.057 
55.985 
65.942 
66.935 


118 
125 
136 
123 
112 


96 
72 
43 

7 

32 


75 
118 


D^OyDtta      +0.06  -0.03 


65.967 
66.042 
56.160 
66.321  "^ 
56.622  ^^ 

235 

56.757 
57.022 
67.310 
67.614 
67.925 

68.235 
68.536 
58.823 
59.087 
59.325 

59.532 
59.705 
59.845 
59.949 
60.019 

60.059 


265 
288 
304 
311 
310 


301 
287 
264 
238 
207 


173 

140 

104 

70 

40 

8 


60.067  — 
60.048   *® 


60.005 
59.938 

59.853 
59.752 
59.637 


43 
67 
85 

101 
115 


Declina- 
tion. 


-  8  35 


It 


79.92 
80.66 
81.24 
81.64 
81.84 

81.84 
81.61 
81.16 
80.46 
79.62 

78.33 
76.92 
75.29 
73.48 
71.52 

69.45 
67.31 
65.16 
63.07 
61.07 

59.22 
57.60 
56.21 
55.11 
54.31 


74 
68 

40 

20 

0 

23 
45 
71 
93 
119 

141 
163 
181 
196 
207 

214 
215 
209 
200 
185 

162 

139 

110 

80 

49 


53.82 

53.67  — 
63.81   " 


54.22 
54.88 

55.72 
56.71 
57.80 
58.92 
60.04 

61.10 
62.08 
62.93 


41 
66 

84 

99 
109 
112 
112 
106 

98 
85 


^  Gaailopete. 
Mag.  2.8 


Right 
Ascension. 


55.442 
1.011 


82.05 
-0.151 


h     m 
1    20 


8 

28.264 
27.949 
27.628 
27.304 
26.994 


305 
831 
824 
310 
284 


2«-470  ^^ 
26.287  ^^^ 
26.172 
26.136  — 

47 

26.183 


133 
215 
206 
366 
430 


+0.06 

+0.4 


+0.01 
+0.3 


26.316 
26.531 
26.827 
27.193 

27.623 
28.099 
28.613 
29.149 
29.694 

30.233 
30.758 
31.254 
31.712 
32.126 

32.489 
32.796 
33.045 
33.231 
33.357 

33.422 


33.425  — 
33.368  ^^ 
33.256  "^ 
33.088  ^®^ 

217 

32.871 


476 
514 
536 
545 
539 


525 
496 
458 
414 
363 


307 
249 
186 
126 


6o 


32.611 
32.317 


260 
294 


Declhia- 
tion. 


+69  48 


// 


68.19  -g 
68.37  — 
68.02  ^ 
67.16  ^ 
65.81  *^ 

176 

54.06 


61.94 
49.69 
47.08 
44.52 

42.01 
39.66 
37.57 
35.81 
34.42 


211 
235 
251 
256 
251 


235 
309 
176 
139 
94 


33.48 

33.01  — 

33.02  ^ 
33.51  ** 
34.45  ^ 

139 

35.84 


37.63 


179 


39.79  ^^® 

347 
271 
291 


42.26 
44.97 

47.88 
50.94 
54.07 
57.22 
60.32 

63.30 
66.11 
68.67 
70.93 
72.82 


306 
313 
315 
310 
298 


281 
256 
226 
189 
146 


74.28 
75.27 
75.76 


99 
49 


26.346 
1.989 


35.06 
+1.719 


+0.08 
^+0A 


-0.11 
+^.^ 


^FlUBBlciS. 

Mi«.  3.4 


Rigbt 
AsosDslao, 


h     m 
1  24 


8 

49.619 
49.406 
49.187 
48.971 
48.766 

48.676 
48.409 
48.276 
48.181 
48.131 

48.131 
48.184 
48.291 
48.452 
48.664 

48.924 
49.224 
49.557 
49.916 
60.289 

50.668 
51.040 
51.396 
51.729 
52.028 

62.288 
52.503 
52.669 
52.786 
52.849 

52.865 
52.834 
52.760 
52.647 
52.502 

52.331 
52.137 
51.927 


318 
219 
316 
306 

190 


166 

133 

95 

50 

0 

£8 

107 
161 
312 
360 

800 
333 
350 
378 
879 

372 
356 


299 

360 

215 

106 

116 

64 

16 

31 

74 

118 

146 

171 

194 
810 


DecsUoa- 
tkm. 


-43  43 


86.12 

86.67 

86.74  — 

86.32  ^ 

85.41  ^ 
IS 


84.08 
82.33 
80.20 
77.75 
75.03 

72.08 
68.97 
65.77^ 


175 
213 
345 
272 
296 


311 


62.54 
69.36 

66.30 
53.42 
60.81 
48.52 
46.63 


82! 

31^ 

304 


281 
26 
22 
19 
I* 


45.17  ^ 
44.19  ^ 

43.71  - 

< 

10! 


43.77 
44.33 

46.38 
46.88 
48.76  ^* 


150 


50.96 
53.39 

55.96 
58.54 
61.04 
63.38 
66.43 

67.14 
68.45 
69.31 


220 
243 

251 


25f 
25( 
23^ 
201 


13 


48.322 
1.384 


77.77 
-0.957 


+0.05 
-vOA 


+0.06 
+0.4 
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FOB  THE  UPPER  TRANSIT  AT 
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APPARENT  PLACES  OF  STABS,  1918. 


FOB  THE  UPPEK  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.2 
1.1 
11.1 
21.1 
31.0 


Apr. 


10.0 
20.0 
30.0 
May  9.9 
19.9 

29.9 

June    8.9 

18.8 

28.8 

July    8.8 

18.7 
28.7 
Aug.  7.7 
17.7 
27.6 

Sept.  6.G 
16.6 
26.6 

Oct.  6.6 
16.5 

26.5 

Nov.    6.4 

15.4 

25.4 

Dec.    6.4 

15.3 
25.3 
35.3 


Mean  Place 
Sec  d,  Tan  d 


Df  a,  D«a 


TT  Piaotani. 
Mag.  5.6 


Right 
Asoenskm. 


h     m 
1    32 


114 
123 
128 
128 
119 


s 

46.388 
46.274 
46.151 
46.023 
45.895 

45.776 

45.672 

45.591 

45.540  j^ 

45.626  — 
26 

45.552 

45.623 

45.739 

45.899 

46.100 


104 
81 
51 


46.337 
46.607 
46.900 
47.210 
47-527 

47.844 
48.154 
48.450 
48.725 
48.975 

49.196 
49.386 
49.542 
49.666 
49.758 

49.818 
49.849 
49.852  ~ 
49.829  ^ 
49.782 

49.712 
49.622 
49.515 


71 
116 
100 
201 
237 

270 
293 
310 
317 
317 

310 
296 
275 
250 
221 

190 

156 

124 

92 

60 

31 


47 
70 

90 
107 


D«clJbi»- 
tion. 


+11  43 


29.81 
29.20 
28.52 
27.80 
27.07 

26.38 
25.73 
25.17 
24.74 
24.50 

24.45 
24.64 
25.06 
25.75 
26.68 

27.86 
29.25 
30.82 
32.53 
34.33 

36.17 
38.01 
39.79 
41.47 
43.02 

44.41 
45.60 
46.59 
47.36 
47.93 

48.30 

48.47 
48.48  — 
48.34   " 


61 
68 
72 
73 
60 

65 
56 
43 
24 
5 

19 
42 
69 
93 
118 

139 
157 
171 
180 
184 

184 
178 
168 
155 
139 

119 
99 
77 
57 
37 

17 


48.05 

47. 6G 
47.16 
46.57 


29 
39 

50 
59 


44.927 
1.021 


20.81 
+0.208 


V  Peraei. 

Mag.  3.8 


Right 
Aaoension. 


h     m 
1     32 


s 
58.832 

58.631 

58.411 

58,186 

57.964 

57.759 
57.581 
57.440 
67.349 
57.315 

57.343 
57.437 
57.596 
67.818 
68.098 

58.428 
58.799 
59.202 
59.625 
60.058 

60.490 
60.911 
61.313 
61.688 
62.029 

62.332 
62.592 
62.809 
62.980 
63.106 


201 
220 
225 
222 
205 


178 

141 

91 

34 

28 

94 
150 
222 
280 
330 

371 
403 
423 
433 
432 

421 
402 
375 
341 
303 

260 
217 
171 
126 
79 


63.185 
63.220  — 
63.212  * 
63.160  *^ 
63.069  ®^ 

130 

62.939 
62.775  ^^ 
62.584  ^" 


Declina- 
tkm. 


+48  12 


67.75     ^ 

67.79  — 

67.40   ^ 
81 

120 

153 


66.69 
65.39 

63.86 
62.06 
60.07 
67.97 
55.86 

53.83 
51.96 
50.34 
49.02 
48.06 


180 
199 
210 
211 
203 

187 

163 

132 

96 

57 


47.49  ^^ 
47.34  — 
47.61  ^^ 
48.29  ^ 
49.36  ''' 

143 

50.79 

176 
205 
227 
246 
259 


52.55 
54.60 
56.87 
59.33 


61.92 
64.58 
67.26 
69.92 
72.49 

74.95 
77.22 
79.27 
81.06 
82.52 

83.62 
84.33 
84.62 


206 
268 
266 
257 
246 

227 
205 
179 
146 
110 

71 
29 


57.025 
1.501 


47.57 
+1.119 


+0.06 
+0.4 


-0.01 
+0.4 


+0.07 

+0.4 


-0.07 
+0.4 


aXxldani. 

(Achemar.) 

Mag.  0.6 


Right 


h     m 
1    34 


s 

41.088 
40.756 
40.417 
40.082 
39.760 

39.463 
39.199 
38.978 
38.808 
38.697 

38.650 
38.672 
38.765 
38.927 
39.157 

39.450 
39.799 
40.195 
40.628 
41.084 

41.553 
42.021 
42.476 
42.901 
43.289 

43.629 
43.910 
44.127 


332 
339 
335 
322 
297 


264 
221 
170 
111 
47 


22 
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13.312 

13.173 
13.043 
12.930 
12.840 
12.783 

12.763 
12.785 
12.851 
12.962 
13.116 

13.311 
13.540 
13.800 
14.082 
14.379 

14.685 
14.990 
15.289 
15.575 
15.841 

16.086 
16.303 
16.492 
16.649 
16.776 

16.874 
16.940 
16.976 


104 
122 

134 
140 
130 


130 

113 

00 

57 

20 

22 
M 

111 
154 
195 

229 
200 
282 
297 
306 

305 
299 
286 
266 
245 

217 
189 
167 
127 
98 

66 
36 
8 


16.984  — 
16.963   ^* 

46 


16.917 
16.844 
16.749 


73 
95 


DeeUna- 
tion. 


-  3  20 


// 


86 
73 
60 
44 
27 


54.19 
55.05 
56.78 
66.38 
56.82 

57.09 

57.18  — 
57.06  ^^ 
56.73   ^ 

66.19  " 
79 

65.40 

54.40 

63.17 

51.74 

60.11 

48.34 
46.46 
44.51 
42.54 
40.60 

38.75 
37.05 
35.54 
34.25 
33.23 

32.51 

32.08 

31.96  — 

32.13   " 
41 

64 

82 

95 

103 

107 

106 

101 
93 


100 
123 
143 
163 
177 

188 
195 
197 
194 
185 


170 
151 
129 
102 
72 


43 


32.54 

33.18 
34.00 
34.95 
35.98 
37.05 

38.11 
39.12 
40.05 


K  Tomacis. 
Mag.  5.4 


Right 


h    m 
2    18 


s 
48.989 
48.856 
48.706 
48.543 
48.375 

48.210 
48.054 
47.916 
47.803 
47.724 

47.684 
47.687 
47.736 
47.833 
47.976 

48.162 
48.388 
48.648 
48.933 
49.238 

49.554 
49.873 
50.187 
50.487 
50.770 

51.028 
51.259 
51.456 
51.619 
51 .747 

51.839 
51.896 
51.918 
51.906 
51.864 

51.792 
51.693 
51.569 


133 

150 
163 
168 
165 


156 

138 

113 

70 

40 

3 

49 

97 

143 

186 

226 
200 
285 
305 
316 

319 
314 
300 
283 
258 

231 
197 
163 
128 
92 

57 
22 

12 
42 
72 

99 
124 


Deolln** 
tion. 


-24  10 


/» 


82.07 
83.19 
83.98 
84.42 


112 
79 
44 

8 


84.50  — 

28 
84.22 
83.59 
82.62 
81.31 
79.70 


77.83 
75.69 
73.35 
70.85 
68.23 

65.56 
62.91 
60.33 
57.89 
66.65 


63 

97 

131 

161 

187 

214 
234 
250 
262 
267 

265 
258 
244 
224 

197 

164 

126 

86 


53.68 

52.04 

60.78 

49.92   ^^ 

49.60  — 
1 

49.51 

49.96 

50.83 

52.07 

53.62 


55.42 
57.37 
69.42 
61.46 
63.42 

66.23 
66.81 
68.15 


45 
87 
124 
155 
180 

195 
205 
204 
106 
181 

158 
134 


(tHydil. 

Mag.  4.3 


Right 
Aatmnkn. 


h     m 
2    20 


8 

19.08 
18.63 
17.96 
17.37 
16.78 

16.22 
16.70 
15.22 
14.82 
14.49 

14.26 
14.11 
14.07 
14.13 
14.30 

14.66 
14.93 
16.37 
16.88 
16.46 

17.07 
17.71 
18.35 
18.98 
19.67 

20.12 
20.59 
20.98 
21.28 
21.48 

21.68 
21.56 
21.43 
21.20 
20.89 

20.48 
20.01 
19.49 


55 

57 
50 
50 
56 

52 
48 
40 
83 
24 

14 
4 

6 
17 
26 

87 
44 
51 
58 

61 

64 
64 
63 
50 
55 

47 
39 
30 
20 
10 

2 
13 
23 
31 
41 

47 
52 


Deelixuh 
tion. 


-69    1 


tt 


68.10 
69.01 
69.34 
69.06 
68.19 

66.76 
64.82 
62.42 
59.63 
56.60 

63.12 
49.56 
46.88 
42.19 
38.65 

35.07 
31.80 
28.84 
26.26 
24.13 


91 
33 

28 

87 

143 

104 
240 
279 
313 
338 

857 
367 
360 
364 
348 

327 
296 
258 
213 
162 


22-51  X07 
21.44  ^ 

20.96  — 

21.09   ^^ 

21.82   ^ 
132 

23.14 

186 

235 

274 

305 

322 


25.00 

27.35 
30.09 
33.14 

36.36 
39.65 
42.87 
45.90 
48.63 

50.95 
52.80 
64.10 


329 
322 
303 
273 
232 


185 
130 


t  GuflopeiflB. 
Mag.  4.6 


Right 
Aaoennion. 


h   m, 
2  22 

8 

20.74 
20.37 
19.95 
19.51 
19.06 

18.60 
18.20 
17.84 
17.66 
17.34 

17.24 
17.25 
17.38 
17.60 
17.93 

18.35 
18.85 
19.43 
20.06 
20.72 

21.40 
22.08 
22.76 
23.41 
24.03 

24.60 
26.11 
25.56 
25.96 

26.27 

26.60 
26.66 
26.72 
26.71 
26.61 

26.42 
26.16 
25.83 


37 

42 
44 
46 
45 

40 
36 
20 

21 

10 

1 

13 
22 
33 
42 

50 
58 
63 
66 
68 

68 
67 
66 
62 
57 

51 
45 
39 
32 
23 

16 
6 

1 

10 
19 

26 
33 


Deollna- 
tiom. 


+67     2 
26.64  ,^, 

^  107 

27.71 

28.25  — 

28.23     ^ 

27.68  ^ 
107 


26.61 
26.07 
23.12 
20.85 
18.36 

15.73 

13.09 

10.55 

8.17 

6.06 


154 
195 
227 
249 
263^ 

264 
254 
288 
211 

178 


of.  "^ 
2.87  „ 

1-^52 
1.38 

1.32  — 

41 

1.73 


2.59 
3.88 
5.56 
7.60 

9.96 
12.57 
15.39 
18.38 
21.47 

24.58 
27.66 
30.63 
33.43 
36.97 

38.19 
40.01 
41.38 


86 

120 
168 
204 
235 

262 
282 
290 

800 
811 

807 
298 
280 
254 
222 

182 
137 


1  Place 
J,  Tan  d 


12.179 
1.002 


67.40 
-0.058 


47.391 
1.096 


78.89 
-0.449 


17.076 
2.794 


56.06 
-2.609 


17.416 
2.563 


4.82 
+2.360 


+0.06 
1+0.3 


0.00 
-hO.6 


+0.05 
-h0,3 


+0.02 
+0.6 


+0.02 
+0.3 


+0.14 
+(iA 


+0.10 


-oaa 
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APPARENT  PLACES  OF  STARS,  1918, 


FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 


Washincton 
ICean  Tune. 


Jan.  0.3 
10.3 
20.3 
80.2 

Feb.    9.2 

19.2 
Mar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.9 

28.8 

Jtdy    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.6 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.6 

15.6 

25.4 

Dec.    5.4 

15.4 
25.3 
36.3 


Mean  Place 
Sec  d,  Tan  d 


5»Cctl. 
Mag.  4.3 


Right 
AflocDskm. 


h     m 
2    28 


8 

49.547 
49.449 
49.330 
49.197 
49.056 

48.914 
48.780 
48.662 
48.668 
48.507 

48.483 
48.502 
48.567 
48.677 
48.831 

49.027 
49.259 
49.622 
49.807 
50.110 

50.420 
50.731 
51.035 
51.328 
51.603 

51.856 
52.084 
52.284 
52.455 
52.598 

52.709 
52.790 
52.843 


98 
119 
138 
141 
142 

134 

118 

94 

61 

24 

19 

66 

110 

154 

196 

232 
263 
285 
308 
310 

311 
304 
293 
275 
253 

228 
200 
171 
143 
111 

81 
53 


23 

62.866  — 

52.860     ® 
35 

62.825 

52.762   ^ 

62.675   ®^ 


I>eeUn»- 
tian. 


+  85 


tt 


63 
62 
50 
63 

46 
86 
21 


42.12 
41.49 
40.86 
40.24 
39.65 

39.12 

38.66 

38.30 

38.09 

38.03  — 
11 

38.14 

38.47 

39.00 

39.77 

40.74 

41.93 
43.29 
44.79 
46.41 
48.09 

49.79 
51.44 
53.03 
54.49 
55.79 

56.90 
57.80 
58.47 
58.93 
59.16 

59.20 
59.07 
58.78 
58.38 
57.88 

57.31 
56.70 
56.06 


(fCett. 

Mag.  4.8 


Rigbt 


33 
53 
77 
97 
119 

136 
150 
162 
168 
170 

166 
150 
146 
180 
111 

90 
67 
46 
28 
4 

13 
20 
40 
50 
57 

61 
64 


47.804 
1.010 


35.41 
+0.142 


D^ 


a,  Dm  a     J+0. 
f,  1X0^    1-hO.l 


06 
3 


-0.01 
+0.6 


h     m 
2    28 


8 

13.617 
13.502 
13.369 
13.222 
13.067 

12.912 
12.764 
12.631 
12.522 
12.444 

12.403 
12.403 
12.448 
12.539 
12.675 

12.853 
13.070 
13.319 
13.593 
13.886 

14.191 
14.499 
14.802 
16.095 
15.372 

15.627 
15.856 
16.056 
16.224 
16.362 

16.466 
16.537 
16.678 


115 
133 
147 
155 
155 

148 

138 

109 

78 

41 

0 

45 

91 

136 

178 

217 
249 
274 
283 
805 

308 
303 
293 
277 
255 

229 
200 
168 
138 
104 

71 
41 

8 


16.586  — 

16.563   ^ 
51 

16.512 

16.433 

16.330 


79 
103 


DeoUna- 
tkm. 


-15  35 


74.82 
75.40 
76.25 
76.82 
77.10 

77.11 
76.81 
76.22 
75.36 
74.20 

72.79 
71.12 
69.23 
67.17 
64.95 

62.63 
60.26 
57.91 
55.62 
53.48 

51.52 
49.81 
48.40 
47.34 
46.64 

46.33 
46.41 
46.86 
47.67 
48.78 

50.13 
51.67 
53.33 
55.03 
56.69 

58.27 
59.71 
60.95 


108 

85 

67 

28 

1 

30 

59 

86 

116 

141 

167 
189 
206 
222 
282 

237 
236 
229 
214 
196 

171 

141 

106 

70 

81 

8 

46 

81 

111 

136 

154 
166 
170 
166 
158 

144 
124 


86  H.  CaaiiopeUa. 
Mag.  5.3 


11.958 
1.038 


73.56 
-0.279 


Right 
AfotBskm. 


h     m 
2    30 


s 
16.46 

15.97 
15.41 
14.81 
14.20 

13.59 
13.03 
12.52 
12.11 
11.82 

11.66 
11.62 
11.73 
11.99 
12.37 

12.88 
13.49 
14.19 
14.96 
15.78 

16.63 
17.50 
18.36 
19.19 
19.98 

20.71 
21.39 
21.99 
22.50 
22.92 

23.24 
23.45 
23.55 
23.53 
23.40 

23.15 
22.80 
22.36 


49 
66 

60 
61 

61 

56 
61 
41 
29 

16 

4 

11 
26 
38 
51 

61 
70 
77 
83 
86 

87 
86 
83 
79 
73 

68 
60 
61 
42 
32 

21 
10 

2 
13 
25 

35 
44 


I>Mlill»- 
tfaRI. 


+72  27 


n 


60.69 
62.01 
62.79 


183 

78 


62.99  — 

62.61   ^ 
96 

61.66 


147 
191 
329 
267 
272 

279 
276 
250 
237 
204 


60.19 
58.28 
55.99 
53.42 

50.70 
47.91 
45.16 
42.57 
40.20 

38.16 

36.49 

35.24 

34.44 

34.12  — 
16 

84.28 
34.92 
36.01 
37.53 
39.44 


167 

135 

80 


41.71 
44.30 
47.13 
50.17 
53.35 

56.60 
59.86 
63.04 
66.07 
68.87 

71.35 
78.44 
75.06 


64 
109 
153 
191 
337 

359 
388 
304 
318 
836 

336 
318 
303 
280 
248 

209 
163 


12.271 
3.319 


38.61 
+3.165 


rCetl. 
Mag.  5.0 


Right 


h     m 
2    31 


s 
35.878 
35.783 
35.666 
35.534 
85.393 

35.249 
35.111 
84.989 
34.889 
84.820 

34.788 
34.798 
84.858 
84.958 
85.098 

85.283 
85.507 
85.761 
86.040 
86.336 

86.643 
86.951 
87.254 
37.547 
87.824 

88.079 
88.311 
38.515 
88.691 
38.889 

38.956 
39.045 
39.108 


96 
117 
133 
141 
144 

138 

133 

100 

69 

33 

10 
66 

100 
146 
185 

334 
354 
379 
396 
307 

906 
803 
393 
377 
365 

333 
304 
176 
148 
117 

89 
58 


+0.06 

+0.3 


+0.01 
+0.6 


1+0.11 
+o.a 


-0.17 
+0.6 


28 
89.131  — 

39.130     ^ 

30 

39.100 
39.042 
38.958 


68 

84 


+  5  14 


15.77 
15.08 
14.41 
13.79 
13.23 


87 

56 

47 


12.76 

12.39 

12.16 

12.07- 

12.15 


37 

23 

9 

8 

28 


12.43 
12.91 
13.61 
14.51 
15.63 

16.93 
18.40 
19.99 
21.67 
23^ 

25.11 
26.76 
28.82 
29.73 
30.94 

81.95 

32.71 

83.24 

83.52 

33.58- 
1 

83.42 

33.09 

32.62 

32.03 

31.87 

30.65 
29.91 
29.18 


48 
TO 
90 

m 

130 

14; 
151 
161 

it: 


16 
15 
14 
13 
10 


7 
6 
2 


8 
4 
5 
6 
t 

7 
7 


34.112 
1.004 


10.16 
+0.092 


+0.06 
+0.3 


-0.01 
+0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ishiDEton 
■nTune. 


n.  0.3 
10.3 
20.3 
30.2 

Jb.     9.2 


IT. 


19.2 
1.2 
11.1 
21.1 
31.1 

)r.  10.1 
20.0 
30.0 

ly  10.0 
19.9 

29.9 

ne    8.9 

18.9 

28.8 

ly     8.8 

18.8 
28.8 
ig.  7.7 
17.7 
27.7 

pt.  6.6 
16.6 
26.6 

t.  6.6 
16.5 


►V. 


(C. 


26.5 

5.5 

15.5 

25.4 

5.4 

15.4 
25.3 
35.3 


L  Place 
r,Taii^ 


>iHydiL 

Mag.  5.3 


Right 
Aaomakm. 


h     m 
2    33 


s 

25.46 
24.28 
23.05 
21.79 
20.54 

19.33 
18.19 
17.15 
16.24 
15.47 

14.87 

14.45 

14.22 

14.18  ~ 

14.34   " 
85 

14.69 

15.24 

15.94 

16.79 

17.76 


118 
123 
136 
125 
121 


114 

104 

91 

77 

60 

42 
23 


18.84 
19.98 
21.15 
22.31 
23.42 

24.46 
25.38 
26.15 
26.74 
27.13 

27.30 
27.25 
26.98 
26.50 
25.81 

24.96 
23.96 
22.84 


55 

70 

85 

97 

108 

114 
117 
116 
111 
104 

02 
77 
59 
80 
17 

5 
27 
48 
69 
85 

100 
112 


D^ollna- 
timi. 


-79  27 


74.86 
75.78 


92 


,       82 
76.10  — 

75.82   ^ 

74.95  ®^ 

144 

73.51 

196 
240 
280 
813 
838 

857 
866 

867 
861 
846 

324 
292 

254 
210 
150 

2^-^108 
28.45^ 

28.02  — 

28.19   " 

28.96  " 
137 


71.55 
69.15 
66.35 
63.22 

59.84 
56.27 
52.61 
48.94 
45.33 

41.87 
38.63 
35.71 
33.17 
31.07 


30.33 
32.23 
34.62 
37.40 
40.50 

43.77 
47.10 
50.36 
53.43 
56.21 

58.56 
60.42 
61.73 


190 
239 
278 
310 
327 

333 
326 
307 
278 
235 

186 
131 


22.974 
5.469 


62.43 
-5.377 


r  Arietta. 

Mag.  5.4 


Right 
Amifiskm. 


h     m 
2    34 


8 

11.331 
11.231 
11.106 
10.964 
10.811 

10.655 
10.505 
10.372 
10.265 
10.191 

10.158 
10.170 
10.231 
10.342 
10.500 

10.702 
10.943 
11.217 
11.518 
11.836 

12.163 
12.493 
12.818 
13.132 
13.428 

13.704 
13.953 
14.176 
14.371 
14.535 

14.669 
14.770 
14.840 
14.878 
14.884 

14.857 
14.799 
14.712 


100 
125 
142 
153 
156 

150 

133 

107 

74 

33 

12 

61 

111 

158 

202 

241 
274 
801 
318 
827 

330 
325 
814 
296 
276 

249 
223 
195 
164 
134 

101 

70 

38 

6 

27 


87 


DecUna- 
tiom. 


+21  36 


// 


37.53 
37.26 
36.87 
36.34 
35.70 

34.96 
34.17 
33.35 
32.54 
31.81 

31.18 
30.69 
30.40 
30.33 
30.49 

30.89 
31.55 
32.41 
33.48 
34.74 

36.13 
37.62 
39.16 
40.72 
42.25 

43.71 
45.09 
46.34 
47.45 
48.43 

49.26 
49.93 
50.46 
50.84 
51.07 

51.17 
61.13 
60.94 


27 
89 
53 
64 
74 

79 
82 
81 
73 
63 

49 

29 

7 

16 
40 

66 

86 
107 
126 
139 

140 
154 
156 
153 
146 

138 

125 

111 

98 

83 

67 
53 
88 
28 
10 

4 


Mag.  4.0 


Right 


h     tn 
2     35 


9.410 
1.076 

lfd.07 
1+0.3 


26.95 
+0.396 


8 

18.436 
18.340 
18.222 
18.089 
17.946 

17.800 
17.660 
17.534 
17.430 
17.357 

17.320 
17.325 
17.373 
17.467 
17.604 

17.784 
18.001 
18.250 
18.524 
18.815 

19.118 
19.423 
19.724 
20.015 
20.291 

20.546 
20.778 
20.983 
21.161 
21.308 

21.427 
21.516 
21.574 
21.602 
21.602 

21.571 
21.613 
21.429 


96 
118 
183 
143 
146 

140 

126 

104 

73 

87 

5 

48 

94 

137 

180 

217 
249 
274 
291 
803 

805 
801 
291 
276 
255 

232 
205 
178 
147 
119 

88 
58 


0 
31 

58 

84 


DecUnft- 
tion. 


-01 


/» 


24.22 
25.06 
25.80 
26.43 
26.94 

27.31 

27.52 

27.56  — 

27.41   ^* 
84 

56 


84 
74 
68 
61 
87 

21 


27.07 

26.51 
25.73 
24.73 
23.52 
22.12 

20.54 
18.84 
17.04 
15.19 
13.35 

11.55 
9.88 
8.35 
7.02 
5.93 

5.09 
4.55 
4.27 
4.27 
4.52 

4.99 
5.66 
6.46 
7.35 
8.30 

9.26 
10.20 
11.09 


78 
100 
121 
140 
158 

170 
180 
185 
184 
180 

167 
158 
138 
109 
84 

54 

28 

0 

25 

47 

67 
80 
89 
95 
96 

94 


fHydri. 
Mag.  4.3 


Right 
Aaoen8ioii. 


h     m 
2    38 


s 
21.66 
21.03 
20.47 
19.88 
19.30 

18.72 
18.18 
17.68 
17.24 
16.88 

16.59 
16.41 


16.680 
1.000 


28.13 
0.000 


16.45 

16.67 
16.98 
17.38 
17.86 
18.39 

18.98 
19.60 
20.23 
20.85 
21.45 

22.01 
22.51 
22.94 
23.28 
23.51 

23.65 


63 

56 
59 
58 
58 

54 
50 
44 

36 
29 

18 
9 


16.32  - 

16.33  ^ 


12 
22 

31 
40 
48 
53 
50 

62 
63 
62 
60 
56 

50 
43 
34 
23 

14 

23.68  ~ 

23.61    ^ 

18 

28 
36 


23.43 
23.15 

22.79 
22.36 
21.86 


43 
50 


DeoUnft- 
tioa. 


-68  36 


n 


76.03 
78.12 
78.72 
78.72 
78.13 

76.97 
75.28 
73.11 
70.52 
67.56 

64.32 
60.85 
57.24 
53.57 
49.92 

46.40 
43.03 
39.95 
37.22 
34.01 


U9 

60 

0 

59 

U6 

109 
217 
259 
296 
824 

847 
861 
867 
865 

868 

887 
808 
278 
281 
188 


33.08 

31.80 

31.10  ,, 

31.00  — 

31.53  ^ 
113 

32.65 


36.54 
39.18 
42.16 

45.36 
48.68 
51.98 
55.13 
58.03 

60.56 
62.63 
64.18 


169 

220 
264 
288 
830 


880 
816 
290 
258 

207 
U5 


19.377 
2.743 


65.99 
-2.66S 


D«.  a      -0.03  +0.28 

Dm  d      +0.3  +0.6 

7259^-'191S 22 


-0.02 
+0^ 


+0.06 


0.06 


+0.09 


+o.ia 
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mo 


APPAKENT  PLACES  OF  STAKS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashfaiEtoii 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 


r^Xxidani. 
Mag.  4.8 


Ascension. 


Mar. 


19.2 
1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  ICO 
20.0 

29.9 

Jiiiie    8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    6.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


h     m 
2    47 


8 

20.797 
20.678 
20.537 
20.378 
20.209 

20.037 
19.870 
19.715 
19.581 
19.479 


119 
141 

IW 

109 
172 


167 
155 
134 
102 
66 
19.413 

19.388  — 
19.409  ^^ 
19.477  ^ 
19.591  "* 

159 


19.750 
19.951 
20.186 
20.451 
20.738 

21.042 
21.352 
21.662 
21.964 
22.253 

22.523 
22.768 
22.986 
23.175 
23.330 


201 
235 
265 
287 

304 


310 
310 
302 
280 
270 

245 
218 
189 
155 
122 


23.452 
23.541 
23.596   ^ 
23.616  — 
23.602   " 

45 


23.557 
23.480 
23.374 


77 
106 


Declina- 
tion. 


-21  20 


// 


31.18 
32.46 
33.45 
34.11 


128 
99 
66 


82 

34.43  — 
1 


34.42 
34.05 
33.34 
32.30 
30.97 


29.33 
27.44 
25.30 
22.99 
20.52 

17.98 
15.40 
12.85 
10.40 
8.12 

6.07 
4.31 
2.88 
1.85 
1.23 

1.05 
1.30 
1.97 
8.03 
4.42 

6.10 

7.97 

9.96 

12.00 

14.00 

15.89 
17.59 
19.06 


87 

71 

104 

133 

164 

189 
214 
231 
247 
254 

258 
255 
245 
228 
206 

176 

148 

108 

62 

18 

25 

67 

106 

139 

168 

187 
199 
204 
200 
189 

170 
147 


TPersel. 

Mag.  4.1 


Right 
Aaoenskm. 


h     m 
2    48 


s 
28.773 
28.594 
28.375 
28.126 
27.859 

27.588 
27.327 
27.090 
26.893 
26.749 


179 
219 
249 
267 
271 

261 
287 
197 
144 
85 


26.664 
26.647  — 
26.704  " 
26.833  ^^ 
27.032  ^^ 

266 


27.298 
27.622 
27.996 
28.409 
28.852 

29.313 
29.782 
30.249 
30.705 
31.141 

31.552 
31.931 
32.274 
32.577 
32.837 

33.050 

33.215 

33.328 

33.387 

33.392  -? 
51 

33.341 


324 
374 
413 
443 
461 


469 
467 
456 
436 
411 


379 
843 
303 
260 
213 

165 

113 

59 


33.237 
33.082 


104 
155 


Declina- 
tion. 


+52  25 


n 


58.05 
58.90 
59.36 


i/Xzidanl. 
Mag.  4.0 


85 
46 


59.38  — 

58.97  *^ 
81 

58.16 


56.97 
55.46 
53.70 
51.76 

49.72 
47.67 
45.69 
43.87 
42.27 

40.94 
39.94 
39.29 
39.01 
39.10 

39.54 
40.35 
41.49 
42.92 
44.62 

46.53 
48.64 
50.88 
53.22 
55.62 

58.03 
60.40 
62.69 
64.83 
66.80 

68.51 
69.93 
71.00 


119 
151 
176 
194 
904 


205 
198 
182 
160 
133 

100 
65 
28 

9 
44 

81 
114 
143 
170 
191 

211 
224 
234 
240 
241 

237 
229 
214 
197 
171 

142 
107 


Ri«^ 
Ascension. 


h     m 
2    52 


8 

27.058 
26.961 
26.841 
26.702 
26.550 

26.394 
26.241 
26.099 
25.978 

25.884 


97 
120 
139 
152 
166 

153 

142 

121 

94 

58 


25.826 
25.808  — 
25.834   ^ 
25.906  ^ 
26.022  "® 

160 

26.182 


26.381 
26.613 
26.874 
27.155 

27.450 
27.752 
28.054 
28.349 
28.631 

28.894 
29.137 
29.354 
29.544 
29.705 

29.835 
29.936 
30.006 
30.044 


199 
232 
261 
281 
295 

802 
302 
295 
282 
203 

243 
217 
190 
161 
130 


101 
70 
38 

30.050  — 

25 

30.025 
29.971 
29.887 


54 

84 


Declina^ 
tion. 


-  9  13 


t' 


24.82 
25.92 
26.83 
27.53 
28.01 

28.24 
28.24 
27.99 
27.49 
26.73 

25.72 
24.47 
23.00 
21.32 
19.47 

17.48 
15.39 
13.26 
11.16 
9.12 

7.21 
5.49 
3.99 
2.79 
1.90 


110 
91 
70 
48 
23 

0 

25 

50 

76 

101 

125 
147 
168 
186 
199 

200 

213 
210 
204 
191 

172 

150 

120 

89 

55 


s  Axletla  {mean). 
Mag.  4.6 


Right 
AsoeBolon. 


1.35  ,, 
1.16  — 
1.32   " 


1.80 
2.59 

3.62 
4.86 
6.24 
7.70 
9.18 

10.61 
11.96 
13.16 


48 

79 

103 

124 
138 
146 
148 
143 

135 
120 


h     m 
2    54 


s 
33.196 
33.107 
32.989 
32.850 
32.697 

32.537 
32.380 
32.235 
32.113 
32.022 

31.970 


89 
118 
139 
153 
160 

157 

145 

122 

91 

52 

8 


31.962  — 
82.001  * 
32.090  * 
32.228  *^ 

183 
32.411 


32.635 
32.894 
33.181 
33.490 

33.811 
34.138 
34.463 
34.781 
35.084 

35.371 
35.634 
35.873 
36.085 
36.269 

36.423 
36.546 
36.638 


224 
250 
287 
800 

821 

827 
825 

818 


Declfai. 
tkm. 


287 


203 
230 
212 
184 
154 


123 

92 

59 
36.697 

36.722  — 

9 

36.713 
36.672 
36.597 


41 
75 


+21   0 


38 
M 
45 
66 
64 

70 
73 
71 

68 
58 

45 

2S 


56.79 
56.56 
56.22 
55.77 
55.22 

54.58 
53.88 
53.15 
52.44 
51.76 

51.18 
60.73 
50.45  j^ 
50.35  — 
50.48  ^ 

85 

50.83 
51.39 
52.18 
53.15 
54.30 

55.57 
56.93 
58.35 
59.77 
61.17 

62.51 
63.76 
64.88 
65.88 
66.74 

67.46 
68.04 
68.49 
68.81 
69.00 

69.08 
69.04 
68.88 


56 

79 

r* 

IK 

1» 
141 
!€ 
1« 
13^ 

12J 
IL 
W 

» 
72 

58 

45 

S2 

19 

i 

i 

16 


Mean  Place 
Sec  d,  Tan  d 


19.053 
1.074 


28.69 
-0.391 


26.049 
1.640 


40.31 
+1.800 


25.260 
1.013 


25.68 
-0.162 


31.161 
1.071 


47.17 
+0.384 


ly^a,  Dt»a 


+0.05 


i^^,Dma    1+0.3 


+0.02 
+0.7 


+0.08 
+0.3 


-0.06 
+0,7 


+0.06 


+0.01 
+0,7 


+0.07 
1+0,3 


-0.02 
+0.7 
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APPABENT  PLACES  OF  STABS,  1918, 


FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Washlnftoa 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.3 

Peb.    9.2 

19.2 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
*  20.0 

29.9 

June    8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


>^Penei. 
Mag.  3.1 


Biglit 
AsocDslon. 


h     ]^ 
2    58 


s 

53.728 
53.554 
53.337 
53.086 
52.814 

52.534 
52.261 
52.012 
51.799 
51.637 


174 
217 
251 
272 
280 

273 
249 
213 
182 
100 


51.537  33 
51.504  — 
51.544  ^ 
51.658  "^ 
51.846  *^ 

254 

52.100 

816 
360 
411 
448 
464 


52.416 
52.785 
53.196 
53.639 

54.103 
54.577 
55.053 
55.521 
55.971 

56.398 
56.794 
57.155 
57.478 
57.759 


474 
476 
468 
450 
427 

306 
861 
328 
281 
284 


57.993  ^^ 

^•17^  132 
58.308 

58.385 

58.406  — 
87 


58.369 
58.275 
58.127 


04 

148 


DeoUiuk 
tloo. 


+53  11 


// 


28.23 
29.20 
29.77 


07 
57 


29.91  — 

29.63  ^ 
70 

28.93 


100 
142 
171 
190 
202 


27.84 
26.42 
24.71 
22.81 

20.79 
18.73 
16.72 
14.84 
13.16 

11.72 
10.61 

9.83 

9.39 

9.34  — 
31 

9.65 

10.31 

11.30 

12.60 

14.17 


206 
201 
188 
168 
144 

111 
78 
44 


15.97 
17.97 
20.14 
22.42 
24.77 

27.15 
29.52 
31.82 
34.01 
36.02 


66 

90 

130 

157 

180 

200 
217 
228 
235 
238 

237 
230 
219 
201 


180 


37.82- 

39.33 
40.50 


151 
117 


pPenei. 
Var.  3.4-4.2 


Blfl^t 
Aaoenston. 


h     m 
2    59 


8 

57.327 
57.214 
57.067 
56.892 
56.699 

56.498 
56.301 
56.119 
55.965 
55.848 


113 

147 
175 
193 
201 

197 
182 
154 
117 
70 


55.778 
55.760  — 


55.799 
55.897 
56.052 

56.260 
56.516 
56.814 
57.144 
57.501 

57.873 
58.252 
58.632 
50.004 
59.361 

59.700 
60.014 
60.301 
60.557 
60.781 


98 
156 
208 

256 
298 
830 
857 
872 

879 
880 
872 
357 
339 

314 
287 
266 
224 
190 


60.971  ^ 

61.236 

61.310 

61.341  — 
11 


61.330 
61.277 
61.183 


53 
94 


DeoUiuk 
lion. 


+38  31 


It 


37.99  „ 

38.42-^ 

38.57  — 

38.42   " 

38.00  ^ 
71 


37.29 
36.35 
35.19 
33.89 
32.49 


94 
116 
130 
140 
142 

130 

129 

111 

92 

66 

40 


31.07 

29.68 
28.39 
27.28 
26.36 

25.70 
25.30 
25.18  — 

19 
46 

74 

26.57 
27.54  ^ 
28.73  "^ 
30.10  ^^^ 


25.37 
25.83 


31.60 

33.23 
34.92 
36.64 
38.37 
40.09 

41.76 
43.34 
44.84 
46.22 
47.43 

48.47 
49.29 
49.86 


150 
163 


160 
172 
173 
172 
167 

158 
150 
138 
121 
104 


82 
57 


/iHordocli. 
Mag.  5.2 


Blfl^t 


h     m 
3      1 


s 
42.68 
42.35 
41.97 
41.57 
41.15 

40.74 
40.34 
39.96 
39.62 
39.33 

39.10 
38.94 
38.85 
38.84 
38.91 

39.05 
39.27 
39.56 
39.90 
40.30 

40.74 
41.20 
41.68 
42.16 
42.63 

43.08 
43.48 
43.84 
44.15 
44.38 

44.55 
44.64 
44.65 
44.59 
44.46 

44.27 
44.01 
43.70 


33 
38 
40 
42 
41 

40 
38 
84 
29 
23 

16 
9 
1 

7 
14 

22 
99 
84 
40 
44 

46 
48 
48 
47 
45 

40 
86 
31 
23 
17 

9 
1 

6 
13 
19 

26 
31 


tkm. 


-60    2 


tt 


89.07,^ 
90.67  "" 

106 

91.73  ^ 
92.22  — 
92.12   ^^ 

65 
91.47 

119 
170 
215 
356 
291 

318 
330 
353 
358 
354 

344 
323 
295 
250 
215 


90.28 

88.58 
86.43 
83.87 

80.96 
77.78 
74.39 
70.86 
67.28 

63.74 
60.30 
57.07 
54.12 
51.53 


49.38 

47  72'** 
^'•'^  110 

46.62  ^^ 

46.11  — 

46.21   ^^ 
70 

46.91 

130 
185 
233 
274 
305 

323 
330 
324 
306 
279 

239 

193 


48.21 
50.06 
52.39 
55.13 

58.18 
61.41 
64.71 
67.95 
71.01 

73.80 
76.19 
78.12 


Mag.  5.5 


Bi^ 


h 
3 

8 

7.07 
6.44 
6.75 
5.03 
4.30 

3.56 
2.86 
2.21 
1.61 
1.09 

0.67 
0.35 
0.16 
0.07 
0.11 

0.27 
0.56 
0.95 
1.44 
2.01 

2.65 
3.35 
4.07 
4.80 
5.52 

6.20 
6.83 
7.38 
7.83 
8.17 

8.39 
8.49 
8.45 
8.27 
7.99 

7.59 
7.08 
6.50 


2 


63 
69 
72 
73 
74 

70 
65 
60 
52 
42 

82 

19 

9 

4 

16 

99 
89 
49 
67 
64 

70 
72 
73 
72 
68 

63 
65 

45 
84 
22 

10 

4 
18 
28 
40 

61 
68 


Dtelte. 

tin. 


-72  12 


// 


95.33 
95.64- 
95.35  ® 

S7 

94.48 


lO 

192 
236 
276 

an 

334 
352 


93.05 
91.13 
88.77 
86.01 

82.92 
79.58 
76.06 
72.43 
68.79 

65.22 
61.80 
58.61 
65.74 
63.26 

61.24 
49.75 
48.84 
48.51  — 
48.81  " 

03 

49.74 


364 

357 

342 
319 
287 
348 
202 


149 
91 


61.26 
63.30 
65.83 

68.74 

61.92 
65.27 
68.66 
71.96 
75.02 

77.77 
80.10 
81.93 


151 
206 
258 

291 
318 


835 
330 
339 
307 
275 

233 
183 


Mean  Place 
Sec  dy  Tan  d 


50.866 
1.669 


10.99 
+1.336 


54.953 
1.278 


24.01 
+0.796 


40.585 
2.003 


78.86 
-1.736 


4.426 
3.276 


Df^  a.  Dm  a 


\D. 


+0.09 
l-hO.S 


-0.06 
+0.7 


+0.08 
+0.3 


-0.04 
+0.7 


+0.03 
\+0.^ 


+0.08 


10.00 


81.63 
-3.118 


+0.16 
+0,7 
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WMMngtnn 
MmoT&im. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

liay  10.0 
20.0 

29.9 

June    8.9 

18.9 

28.9 

Mj    8.8 

18.8 

28.8 

Aug.    7.8 

17.7 

27.7 

Sept.  €.7 
16.6 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    6.5 

15.5 

25.5 

Dec.    5.4 

15.4 
25.4 
35.3 


Mean  Place 
Sec  a,  Tan  d 


Df  a,  Dm  a 


/^Penei. 
^  (Alaol) 
Var.  2.1-3.2 


Rislit 


h     m 
3      2 


8 

52.067 
61.950 
61.796 
61.616 
51.414 

51.206 
50.999 
60.808 
50.645 
50.521 


117 

164 
181 
201 
909 

206 
191 
103 
124 

77 


50.444 

50.421  — 

50.456  ** 

50.552  ^ 

50.706  ^" 
210 


50.916 
51.175 
51.477 
51.815 
62.178 


250 
802 
838 
863 
880 


52.658 
52.947  •* 
63.336^ 
63.719  •^ 
64.088'*® 

848 

64.436 


64.761 
65.058 
65.324 
55.558 


826 
297 
266 
234 
197 


55.755 

160 

65.915 

56.035 

56.113 

56.147  — 
10 

56.137 

56.083 

65.986 


64 
07 


tkni. 


+40  38 


tt 


40.74 
41.27 


63 


23 

41.50  — 
41.43  ^ 
41.06  ^ 

68 
40.37 
39.43 
38.26 
36.90 
35.44 


04 
118 
185 
146 
150 

148 
140 
124 
104 
7B 

63 


33.94 
32.46 
31.06 
29.82 
28.78 

27.99 
27.46  ,^ 

22 

27.24  — 
27.30  * 
27.67 

28.31 
29.21 
30.34 
31.67 
33.16 

34.79 
36.50 
38.27 
40.07 
41.86 

43.63 
46.33 
46.94 
48.44 
49.78 

50.'94 
51.88 
52.56 


<^Ailetls. 

Mag.  4.5 


Bigbt 


87 
64 

90 
13 
33 
49 
63 

71 
77 
80 
70 
77 

70 
61 
50 
34 
16 

04 
68 


49.618 
1.318 


26.42 
+0.858 


h     m 
3      6 


8 

68.302 
58.220 
68.109 
57.974 
57.822 

57.662 
57.502 
57.352 
57.223 
57.122 


82 

111 
185 
152 
160 

160 
150 
129 
101 
62 


+0.08 


-0.04 
-hO.7 


57.060 

57.041  — 

57.068  ^ 

57.144   ^* 

57.268  ^^ 
171 

57.439 


57.651 
57.899 
68.176 
58.476 

58.791 
59.113 
69.435 
69.762 
60.057 

60.347 
60.616 
60.862 
61.083 
61.277 

61.442 
61.579 
61.683 
61.754 
61.793 

61.796 
61.765 
61.699 


212 
248 
277 
800 
815 

822 
822 
817 
805 
200 


246 
221 
104 
166 

137 

104 

71 

39 

3 

31 
66 


I>mUii»- 
tlon. 


+19  25 


tt 


11.61 
11.35 
11.01 
10.58 
10.07 

9.49 
8.86 
8.22 
7.59 
7.01 

6.52 
6.15 
6.95 


26 
84 
43 
61 
68 

63 
64 
68 
68 

49 

87 
20 


6.92  — 
6.11   '^ 

30 

6.50 
7.10 
7.90 
8.87 
10.00 

11.24 
12.66 
13.90 
15.24 
16.65 

17.78 
18.90 
19.90 
20.77 
21.48 

22.07 
22.51 
22.83 
23.03 
23.12 

23.12 
23.01 
22.82 


60 
80 

97 
18 
24 

31 
36 
34 
31 
23 

12 
00 
87 
71 
69 

44 

32 

20 

9 

0 

11 
19 


ISXiidani. 

Mag.  4.0 


Riglit 


56.215 
1.060 


2.93 
+0.353 


h     m 
3      8 


s 
37.045 
36.916 
36.760 
36.584 
36.392 

36.194 
35.998 
35.812 
35.648 
35.511 

35.412 
36.364 


129 
166 
176 
192 
198 

196 
186 
164 
137 
99 

68 


35.343  — 
35.381  ^ 
35.469  ^ 

136 

35.605 
35.785  ^^ 
36.007  "* 
36.263^ 
36.546^ 

804 

36.850 
37.166  "* 
37.486  *^^ 
37.804  *** 
38.111  *^^ 

292 

38.403 

271 


243 
213 
182 
145 


+0.07 

1+0,3 


-0.02 
+0.7 


38.674 
38.917 
39.130 
39.312 

39.457 
39.565 
39.636   ,, 

32 

39.668  — 
39.664     ^ 

43 

39.621 
39.543 
39.430 


108 
71 


78 
113 


DeoUn»- 
tion. 


-29  18 


39.69 
41.23 
42.42 
43.21 
43.59 

43.57 
43.13 
42.29 
41.07 
39.49 

37.60 
35.40 
32.97 
30.33 
27.56 

24.70 
21.82 
19.00 
16.31 
13.83 

11.62 
9.73 
8.24 
7.20 
6.62 

6.64 
6.96 
7.85 
9.18 
10.90 

12.93 
15.19 
17.59 
20.04 
22.44 

24.71 
26.75 
28.50 


164 

119 

79 

88 

2 

44 

84 
122 
168 
180 

220 
243 
264 
277 
286 

288 
282 
260 
248 
221 

189 

149 

104 

68 

8 

42 

89 

133 

172 

203 

226 
240 
245 
240 
227 


204 
176 


48  H.  Cephei. 
Mag.  6.5 


Rigbt 
AsoflnsloQ. 


35.202 
1.147 


35.18 
-0.661 


h    m 
3      9 

8 

58.44 
67.83 
57.10 
66.28 
56.41 

54.52 
53.66 
52.84 
62.14 
61.67 

51.18 

50.96 

50.92  — 

51.07   ^* 
34 

53 


61 
78 
82 
87 
80 

87 
81 
70 
67 
39 

23 


51.41 

51.94 
52.62 
53.46 
64.41 
66.46 

66.66 
57.72 
68.90 
60.08 
61.23 

62.34 
63.38 
64.34 
65.18 
65.92 

66.53 
66.98 
67.28 


68 

83 

96 

104 

111 

116 
118 
118 
116 
111 

104 
96 
84 
74 
61 

46 
80 


DeoUii»> 
tlon. 


67.41  ^ 

67.37     * 
21 

67.16 

66.79 

66.25 


+77  26 
// 

26.78 

30.03 

30.84 

31.06  -  - 
88 


30.68 
29.71 
28.22 
26.26 
23.93 

21.30 
18.50 
16.63 
12.78 
10.07 

7.58 
6.36 
3.51 
2.07 
1.07 


87 

64 


97 
149 
196 
238 
268 

280 
287 
286 

271 
249 

222 

186 
144 

100 
68 

0.54 

0.47  — 

0.88  *^ 

1.75  «^ 

3.06  "^ 
178 


4.79 

6.89 

9.32 

12.04 

16.01 

18.14 
21.38 
24.66 
27.89 
30.97 

33.85 
36.41 
38.57 


210 
243 
972 
297 
818 

824 
828 
828 


288 


286 
216 


51.871 
4.598 


6.92 
+4.488 


+0.05 
+0.^ 


+ojai 


S44 
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Washliiffton 
HcaaTune. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 

29.9 

June   8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Oct.  6.6 
16.6 


Nov. 


26.5 

6.6 

16.6 

26.6 

Dec.    6.4 

15.4 
26.4 
36.3 


CAzletia. 
Mag.  6.0 


Right 
Aaocnsiini. 


Mean  PJace 
Sec  d,  Tan  d 


h     m 
3    10 

8 

13.194 
13.113 
13.002 
12.867 
12.714 

12.561 
12.389 
12.236 
12.103 
12.000 


81 
11 
85 
58 
03 

52 
58 
83 
08 
M 


11.934 
11.910 
11.934 
12.007 
12.129 

12.297 
12.608 
12.765 
13.032 
13.333 

13.648 
13.972 
14.297 
14.617 
14.925 

15.218 
16.491 
15.741 
15.967 
16.166 

16.334 
16.476 
16.583 
16.658 
16.700 

16.706 
16.676 
16.612 


24 

24 

73 

122 

168 

211 
247 
277 
801 
816 

824 
825 
820 
806 
293 

273 


196 

100 

141 

106 

75 

42 

6 

80 
04 


DeeUn*- 
tioa. 


+20  44 


n 


88  O.  HoiolociL 

Mag.  5.7 


Bight 


h     m 
3    10 


37.60 
37.39 
37.10 
36.70 
36.21 

36.63 
35.00 
34.33 
33.67 
33.04 

32.48 
32.04 
31.76 


21 

29 
40 
49 
58 

03 
07 
60 
08 
56 

44 

28 


31.65  — 

31.73     ® 
80 


32.03 
32.54 
33.26 
34.15 
35.20 

36.38 
37.64 
38.96 
40.28 
41.58 

42.82 
43.95 
44.98 
45.89 
46.67 

47.30 
47.82 
48.21 
48.47 
48.64 

48.70 
48.66 
48.52 


51 

72 

89 

105 

118 

126 
132 
132 
130 
124 

113 

103 

91 

78 

68 

52 
89 
26 

17 
6 

4 

14 


s 
30.406 
30.106 
29.767 
29.403 
29.021 

28.637 
28.260 
27.906 
27.584 
27.307 

27.085 
26.922 
26.831 
26.810  — 
26.865  ^ 

127 
26.992 


800 
839 
864 
882 
884 

877 
854 
322 
277 
222 


168 
91 


11.074 

1.069 


28.71 
+0.379 


199 
263 
821 
870 
409 

435 
488 
455 

444 

425 

891 
849 
298 
238 
176 


32.218  ^^ 
32.325 
32.362  — 
32.331  ^^ 
32.231  ^^ 

164 


27.191 
27.454 
27.775 
28.146 

28.664 
28.989 
29.442 
29.897 
30.341 

30.766 
31.157 
31.506 
31.804 
32.042 


32.067 
31.846 
31.573 


221 
273 


DttUnft- 
tkm. 


-57  37 


/> 


61.79 
63.62 
54.72 
56.36 


173 

120 
64 
8 


CXzldanl. 
Mag.  4.9 


Blfl^t 


66.44  — 

50 

54.94 


102 
154 
200 
242 
277 


53.92 
62.38 
50.38 
47.96 

46.19 
42.10 
38.81 
36.36 
31.82 

28.30 
24.86 
21.60 
18.59 
15.92 

13.67 

11.90 

10.67 

10.02 

9.98  — 
56 

10.64 


309 
829 
845 
354 
352 


344 
326 
801 
267 
225 


177 

123 

65 


11.70 

13.42 
15.64 
18.29 

21.26 
24.46 
27.73 
30.98 
34.08 

36.93 
39.41 
41.47 


116 
178 
222 
265 
297 

320 
327 
325 
310 
285 

248 
206 


h     m 
3     11 


28.308 
1.868 


42.09 
-1.577 


s 
62.828 
62.740 
52.626 
52.488 
62.336 

52.176 
62.013 
61.861 
61.727 
61.618 


88 

115 
137 
158 
100 

168 
152 
184 
109 
75 


51.643 
61.507  — 
61.614     ^ 
61.565   " 
51.664   ^ 

142 

51.806 


181 
217 
249 
872 
287 

298 
801 
894 
286 
271 


61.987 
62.204 
52.453 
62.726 

53.012 
63.310 
53.611 
53.905 
54.191 

54.462 
54.716 
64.946 
55.151 
55.330 

65.479 

55.598 

55.686 

55.743   2^ 

55.767  — 
8 

56.769 


253 
231 
205 
179 
149 


119 
88 
57 


55.717 
55.645 


42 

72 


DwUnft- 
Uon. 


-9    7 


»» 


116 
90 
76 
56 

80 


24.06 
26.21 
26.20 
26.96 
27.61 

27.81 

27.88  — 

27.69   ^' 

27.24  ** 

26.66  •• 
97 


26.68 
24.39 
22.97 
21.36 
19.63 

17.59 
16.64 
13.44 
11.33 
9.29 

7.37 
5.63 
4.12 
2.88 
1.96 


TAdetta. 
Mag.  5.2 


Richt 


119 
142 
162 
182 
194 

206 

210 
211 
204 
192 


174 

151 

124 

92 

56 


22 

1.16  — 
1.30  " 

1.78  ^ 

2.56  '^ 
105 


3.61 
4.87 
6.29 
7.80 
9.33 

10.83 
12.24 
13.52 


126 

142 
151 
158 
150 


141 
128 


h     m 
3    16 


50.940 
1.013 


24.65 
-0.161 


31.544 
31.466 
31.368 
31.225 
31.072 

30.744 
30.588 
30.452 


78 
106 
188 

158 
164 

164 
156 
186 
106 
72 


30.272 

30.243  — 

30.261  ^ 

30.327  * 

30.443  "• 
168 

30.606 


30.811 
31.054 
31.326 
31.624 

31.938 
32.261 
32.586 
32.906 
33.216 

33.512 
33.790 
34.044 
34.276 
34.480 

34.655 
34.803 
34.919 
35.001 
35.049 

35.061 
35.038 
34.977 


206 
248 
272 


814 


823 
825 
820 
810 
296 

278 
254 
232 
204 
175 


148 

116 

82 

48 
12 

23 
61 


D«diB». 
tioo. 


+20  51 


n 


16.72 
16.55 
16.26 
15.89 
15.42 

14.87 
14.27 
13.62 
12.97 
12.35 


11.80 
11.35 
11.06  ' 
10.93- 
10.99 

11.27 
11.74 
12.42 
13.27 
14.27 

15.41 
16.64 
17.91 
19.19 
20.45 

21.64 
22.76 
23.76 
24.66 
25.39 

26.02 
26.52 
26.90 
27.16 
27.32 

27.39 
27.36 
27.24 


29.388 
1.070 


8.08 
+0.381 


D^Oy  D»a 


+0.07 


J^^,l^^    I-hO.8 


-0.02 
+0.7 


+0.03 
+0.3 


+0.07 
+0.7 


+0.06 
+0.S 


+0.01 


+0.07 
.+0A 


-0.02 
40.8 
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FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 


Wi 


Mihtefftoii 
MnTmiA. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.3 

19.2 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.5 

Nov.    5.5 

15.5 

25.5 

Bee.    5.4 

15.4 
25.4 
35.4 


2  H.  Camelop. 

Mag.  4.4 


Right 
Aaocnsion. 


h     m 
3    22 


Mean  Place 
Sec  dj  Tan  d 


8 

28.583 
28.389 
28.138 
27.840 
27.510 

27.163 
26.817 
26.492 
26.205 
25.972 

25.807 
26.718 


25.714  — 

26.797  ^ 

25.966  ^^ 
2fiO 


194 
261 
208 
830 
847 

346 
826 
287 
283 
166 


80 


26.216 
26.541 
26.932 
27.380 
27.871 

28.394 
28.938 
29.491 
30.041 
30.578 

31.097 
31.586 
32.040 
32.453 
32.819 


826 
301 
448 
401 
628 

644 

663 
660 
637 
619 

480 
464 
413 
866 
814 


33.133 

33.390 

33.584  ^^ 

33.712   ^ 

33.768  — 
16 


33.753 
33.664 
33.507 


80 
167 


DeeUn*- 
tion. 


+59  39 


// 


37.59 
38.99 
39.97 
40.51 
40.58—' 


140 
08 
64 


^Tanzl. 

Mag.  3.8 


lU^t 


40.19 
39.34 
38.07 
36.44 
34.54 

32.41 
30.18 
27.92 
25.71 
23.65 

21.78 
20.19 
18.91 
17.97 
17.41 

17.22 
17.42 
17.99 
18.90 
20.15 

21.70 
23.51 
25.56 
27.79 
30.17 

32.66 
35.19 
37.73 
40.22 
42.59 

44.77 
46.70 
48.31 


86 
127 
168 
190 
218 

223 
226 
221 
206 

187 

160 

128 

04 

66 

10 

20 

67 

91 

126 

166 

181 
206 
223 
238 
240 

263 
264 
240 
237 
218 

103 
161 


h 

3 


m 
22 


8 

45.435 
45.364 
45.264 
45.138 
44.994 

44.839 
44.680 
44.529 
44.394 
44.286 


71 
100 

126 
144 
166 


160 
161 
135 
108 
76 


25.078 
1.980 


20.86 
+1.709 


D^  a,  Dm  a      +0. 10  -0.07 

D^^,D^a    1+0,3  +0£ 


44.210  3^ 

44.175  — 

44.182     ^ 

44.237   " 

44.337  ^^ 
146 

44.483 

186 

223 

264 

277 
204 

806 
806 
803 
206 
282 

266 
244 
222 
107 
170 


44.669 
44.892 
45.146 
45.423 

45.717 
46.023 
46.329 
46.632 
46.928 

47.210 
47.475 
47.719 
47.941 
48.138 

48.308 
48.450 
48.562 
48.643 
48.692 

48.706 
48.686 
48.633 


142 

112 

81 

40 

14 


20 
63 


DtellDft- 
tkm. 


+  9  26 


fi 


56.32 
55.72 
55.13 
54.56 
54.03 

53.55 
53.12 
52.77 
52.53 


60 
60 
67 
63 
48 

43 
86 
24 


/TanxL 
Mag.  4.3 


Right 


52.40  — 
1 

52.41 

52.59 

52.94 

53.47 

54.20 


55.11 
56.19 
57.41 
58.75 
60.15 

61.60 
63.02 
64.40 
65.67 
66.80 


18 
86 
63 
73 
01 

106 
122 
134 
140 
146 

142 
188 
127 
113 
06 

76 
67 
85 


67.76 

68.52 

69.09 

69.44   ^3 

69.57  — 
4 

69.53 

69.31 

68.97 

68.51 

67.98 


67.40 
66.79 
66.18 


22 
84 
46 
63 
68 

61 
61 


43.377 
1.014 


50.95 
+0.166 


+0.06 
+0.3 


-0.01 

+o.a 


h     m 
3    26 

8 

22.721 
22.653 
22.554 
22.427 
22.282 

22.124 
21.963 
21.809 
21.671 
21.559 


68 
00 

27 
46 
68 

61 
64 

38 
12 
78 


21.481  „ 

87 
21.444  — 

21.450     • 

21.502  " 

21.602  ^ 

145 

21.747 

186 

224 

266 

270 

206 

807 
311 
807 
200 

287 

271 
260 
228 
203 
177 


21.933 
22.157 
22.412 
22.691 

22.987 
23.294 
23.605 
23.912 
24.211 

24.498 
24.769 
25.019 
25.247 
25.450 


25.627 
25.776 
25.894 
25.982 
26.036 

26.055 
26.038 
25.987 


140 

118 

88 

64 

10 

17 
61 


tkni. 


+12  39 


/f 


29.65 
29.17 
28.68 
28.17 
27.67 

27.18 
26.71 
26.29 
25.93 
25.67 

25.53 

25.52  — 

25.69   ^^ 
84 

63 

72 


48 

40 
61 
60 
40 

47 
42 
86 

26 
14 


26.03 
26.56 

27.28 
28.17 
29.21 
30.40 
31.67 

33.00 
34.35 
35.67 
36.92 
38.05 

39.06 
39.91 
40.57 
41.05 
41.34 

41.46 
41.44 
41.28 
41.01 
40.67 

40.26 
39.81 
39.34 


^XildaiiL 
Mag.  3.8 


Rii^ 


80 
104 
110 
127 
133 

136 
182 
126 
113 
101 

86 
66 
48 
20 

12 

2 
16 
27 
84 
41 

46 
47 


20.614 
1.025 


23.57 
+0.225 


+0.06 
1+0.2 


-0.01 


h     m 
3    29 

8 

5.913 
5.829 


84 


5.716 
5.579 
5.424 

5.257 
5.088 
4.927 
4.781 
4.660 

4.670 
4.519 
4.511 
4.548 
4.631 

4.758 
4.926 
5.131 
5.368 
5.630 

5.910 
6.202 
6.498 
6.794 
7.082 

7.357 
7.614 
7.852 
8.065 
8.254 

8.414 
8.545 
8.645 
8.712 
8.746 

8.747 
8.713 
8.645 


118 
187 
165 
167 


160 
161 
146 
121 
OU 


51 

8 

87 

83 

127 

168 
205 
237 
262 
280 

202 

206 
206 
288 
276 

267 
238 
213 
180 

lao 

181 

100 

67 

34 

1 

34 
68 


-9  4: 


ti 


65.88 
67.12 
68.17 
69.00 
69.58 


13 
1( 


69.92 
70.01  - 
69.83 
69.40 
68.70 

67.76 
66.56^ 
65.13  ^ 
63.50^ 

61.69  ^ 

1 

59.75  ^ 

57.70 ; 
55.60 ; 

53.50' 
51.47 ' 

49.55 
47.81 
46.31 
45.09 
44.19 

43.64 
43.46 
43.64 
44.16 
45.01 

46.14 
47.49 
49.00 
50.60 
52.23 

53.83 
55.33 
56.70 


3.967 
1.015 


65.91 
-0.175 


+0.06 
+0.2 


+0.01 
+0.8 
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349 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


dtLlii£ton 
in  Tune. 


Q.  0.4 
10.4 
20.3 
30.3 

lb.    9.3 


ur. 


19.2 
1.2 
11.2 
21.2 
31.1 

rr.  10.1 
20.1 
30.1 

ly  10.0 
20.0 

30.0 

ae    8.9 

18.9 

28.9 

ly     8.9 

18.8 
28.8 
7.8 
17.8 
27.7 


ig- 


pt.  G.7 
16.7 
26.6 

t.  6.6 
16.6 


►V. 


»c. 


26.6 

5.6 

15.5 

25.5 

5.5 

15.4 
25.4 
35.4 


VHydxl. 
Mag.  3.2 


Risht 


h     m 
3    48 


8 

32.96 
32.30 
31.55 
30.73 
29.87 

28.98 
28.10 
27.25 
26.45 
25.72 

25.09 
24.56 
24.16 
23.88 
23.73 

23.74 
23.88 
24.16 
24.56 
25.09 

25.72 
26.42 
27.19 
28.00 
28.82 

29.63 
30.41 
31.13 
31.75 
32.27 

32.67 
32.93 
33.03 
32.99 
32.79 

32.44 
31.97 
31.38 


66 

75 
82 
86 
89 

88 

86 
80 
73 
63 

53 
40 
28 
15 

1 

14 
28 
40 
53 
63 

70 
77 
81 
82 
81 

78 
72 
62 
52 

40 

26 
10 

4 
20 
35 

47 
50 


DeoUn*- 
tkm. 


-74  28 


It 


95.89 

97.97 

99.53 

100.52 


208 

156 

00 


40 

100.92  — 

17 


100.75 

100.02 

98.75 

96.98 

94.76 


92.14 
89.20 
85.99 
82.59 
79.06 

75.51 
72.03 
68.67 
65.54 
62.71 


60.28 

58.32 

56.90 

56.04 

55.79  — 
38 


78 
127 
177 
222 
262 

294 
321 
340 
353 
355 

348 
336 

313 
283 
243 

106 

142 

86 


56.17 
57.19 
58.79 
60.94 
63.58 

66.59 
69.87 
73.31 
76.77 
80.13 

83.27 
86.09 
88.48 


102 
160 
215 
264 
301 


328 
344 
346 
836 
314 


282 
239 


CPersei. 
Mag.  2.9 


Right 


h     m 
3    48 


8 

60.922 
60.858 
60.754 
60.616 
60.450 

60.266 
60.074 
59.886 
59.715 
59.570 

59.461 
59.396 


64 
104 
138 
166 
184 

192 
188 
171 
145 
100 

65 


59.382  — 
59.420  ^ 
59.512  ^ 

144 

59.656 

102 
235 
273 
304 
325 

840 
840 
350 
345 

836 


59.848 
60.083 
60.356 
60.660 

60.985 
61.325 
61.674 
62.024 
62.369 

62.705 
63.026 
63.327 
63.608 
63.864 

64.093 
64.291 
64.450 
64.584 
64.673 

64.720 


64.722  — 
64.681    *^ 


821 
301 
281 
256 
229 


198 

105 

128 

80 

47 


]>eolin»* 
tkm. 


+31  38 


87 
10 


rr 

37.60 
37.97 
38.16 
38.18  — 
38.01   " 

35 

54 
71 
82 
02 
06 

95 
80 
80 
65 

48 

28 
8 


37.66 
37.12 
36.41 
35.59 
34.67 

33.71 
32.76 
31.87 
31.07 
30.42 

29.94 
29.66 


29.58  — 
29.70  ^^ 


30.04 

30.56 
31.26 
32.09 
33.04 
34.07 

35.15 
36.26 
37.38 
38.48 
39.55 

40.58 
41.56 
42.49 
43.35 
44.13 

44.81 
45.39 
45.84 


34 
52 

70 

83 

05 

108 

108 

111 
112 
110 
107 
103 

98 
93 
86 

78 
68 

58 

45 


9  H.  Camelop. 

Mag.  5.2 


Right 


h     m 
3    50 


8 

11.93 
11.76 
11.53 
11.24 
10.91 

10.55 

10.18 

9.82 

9.49 

9.21 

9.00 
8.86 
8.80 
8.83 
8.95 

9.15 

9.45 

9.81 

10.24 

10.71 

11.23 
11.78 
12.34 
12.92 
13.49 

14.04 
14.58 
15.08 
15.55 
15.98 

16.35 
16.67 
16.92 
17.11 
17.22 

17.26 
17.22 
17.10 


17 
23 
29 
33 
36 

37 
36 
33 
28 
21 

14 
6 

3 
12 
20 

30 
36 
43 
47 
62 

65 
56 
58 

57 
55 

54 
50 
47 
43 
87 

32 
25 
40 
11 
4 

4 

12 


Declina- 
tion. 


+60  52 


// 


26.56 
28.21 
29.49 
30.35 


165 

128 

86 


40 

30.75  — 

6 


30.69 
30.17 
29.21 
27.84 
26.13 


24.17 
22.01 
19.77 
17.51 
15.32 

13.29 

11.45 

9.89 

8.63 

7.70 


52 

96 

137 

171 

196 

216 
224 
226 
219 
203 

184 

156 

126 

03 

57 


7-13   ^ 
6.93  — 

7.09   " 

7.60  " 

8.45  «* 
117 

9.62 

146 

172 

105 

215 

230 


11.08 

12.80 
14.75 
16.90 

19.20 
21.61 
24.08 
26.56 
28.98 

31.28 
33.37 
35.21 


241 

247 
248 
242 
230 


309 

184 


^Penei. 
Mag.  3.0 


Right 
AaoeoMkm. 


h 
3 


m 
52 


8 

23.561 
23.487 
23.369 
23.212 
23.025 

22.816 
22.599 
22.387 
22.192 
22.027 


74 
118 
157 
187 
209 


217 
212 
195 
165 
126 


21.901 
21.824  ^ 
21.801  — 
21.837  ^ 
21.931  ^ 

151 

22.082 

305 
363 
294 

327 
854 

370 
381 
884 
379 
369 


22.287 
22.540 
22.834 
23.161 

23.515 
23.885 
24.266 
24.650 
25.029 

25.398 
25.751 
26.087 
26.398 
26.683 

26.938 
27.159 
27.344 
27.486 
27.584 

27.635 


27.637  — 
27.590  *^ 


353 
336 
311 
385 
355 

321 

185 

142 

98 

51 


DeeUna- 
tkm. 


+39  46 


rr 


74 
63 
27 


37.76 
38.50 
39.03 
39.30 
39.31  — 

37 
39.04 
38.51 
37.73 
36.74 
35.58 

34.32 
33.00 
31.69 
30.45 
29.33 


63 
78 
99 

116 
126 

182 
181 
124 
112 
96 


76 

54 

30 

6 


28.37 

27.61 

27.07 

26.77 

26.71  — 
19 

26.90 

27.30 

27.93 

28.73 

29.69 


40 
63 
80 
96 
111 


30.80 
32.00 
33.29 
34.63 
36.02 

37.42 
38.82 
40.20 
41.54 
42.81 

43.96 
45.00 

1 45.87 


120 
120 
134 
130 
140 

140 
138 
134 
137 
115 

104 
87 


L  Place 

r,  Tan  d 


29.551 
3.739 


85.94 
-3.603 


58.402 
1.175 


28.07 
+0.616 


8.030 
2.054 


11.88 
+1.795 


20.805 
1.301 


26.79 
+0.832 


Dm  a    1-0.02  +0.13 

D«  9    1+0.2  +0.8 


+0.07 
+0.2 


-0.02 
+0.8 


+0.10 
+0.2 


-0.06 


+0.08 


-0.03 
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iilnston 


VTrnfuL 

Mag.  3.9 


Right 


tt.  0.4 
10.4 
20.3 
30.3 

lb.    9.3 


IT. 


19.3 
1.2 
11.2 
21.2 
31.1 

w.  10.1 
20.1 
30.1 

or  10.0 
20.0 


ne 


»y 


«• 


30.0 

9.0 

18.9 

28.9 

8.9 

18.8 
28.8 
7.8 
17.8 
27.7 


pt.  6.7 
16.7 
26.7 

*.  6.6 
16.6 

26.6 

>v.    6.5 

15.5 

25.5 

jc.    5.6 

15.4 
25.4 
35.4 


h     m 
3    58 


8 

49.760 
49.702 
49.618 
49.603 
49.364 

49.207 
49.041 
48.878 
48.724 
48.691 

48.488 
48.421 


48 

84 

115 

180 

167 

160 
183 
164 
183 
103 

67 


36 
48^95  — 

48.413   ^* 

48.477  " 
110 

48.687 


48.739 
48.928 
49.162 
49.404 

49.677 
49.966 
60.261 
60.660 
50.856 

61.145 
51.423 
61.684 
61.928 
52.162 

62.351 
52.524 
62.670 
62.784 


163 

180 
224 
252 
278 

288 
206 


206 
280 

278 
261 
244 
224 
100 

178 
146 
114 


62.865  " 

46 

52.911 
62.918  — 
62.889  * 


Declina- 
tkm. 


+  6  45 


II 


48.83 
48.05 
47.34 
46.70 
46.14 

45.67 
45.31 
45.07 


78 
71 
64 
66 

47 

86 
24 


18 

44.94  — 

44.95  ^ 
17 

45.12 

45.44 

46.94 

46.62 

47.47 

48.48 
49.66 
60.93 
52.30 
63.71 

65.13 
66.52 
67.82 
58.97 
69.97 

60.76 
61.32 
61.64 


82 

60 

68 

86 

101 

U7 
128 
187 
141 
142 

180 
180 
116 
100 
78 

67 

82 

8 


ATanzL 
Mag.  4.5 


Bight 


n. 


61.72  — 

61.67   ^* 
86 

61.21 

60.68 

60.00 

59.22 

58.38 

57.61 
66.65 
55.83 


63 

68 

78 
84 
87 

86 
82 


h     m 
3    69 


8 

63.065 
53.018 
52.932 
52.813 
52.667 

62.601 
62.326 
52.153 
61.992 
61.852 

51.745 
51.677 


47 

86 

110 

146 

166 

176 
178 
161 
140 
107 

68 


51.653  — 
51.677  ^ 
51.761   ^* 

122 

61.873 


62.040 
62.249 
62.493 
52.766 

63.061 
63.373 
53.693 
54.016 
54.336 

54.648 
54.948 
55.232 
55.497 
55.741 

55.961 
66.154 
66.317 
66.446 
56.541 

66.696 
66.610 
56.584 


167 

200 
244 
273 
206 

812 
820 
828 
820 
812 

800 
284 
266 
244 
220 


108 

163 

120 

05 

66 

14 
26 


Declina- 
tloa. 


+21  61 


n 


38.71 
38.66 
38.51 
38.29 
38.00 

37.63 
37.19 
36.69 
36.16 
36.61 

35.09 
34.62 
34.25 
34.01 
83.91 

83.96 
84.19 
34.69 
35.16 
35.86 

36.67 
37.67 
38.63 
39.61 
40.48 

41.41 
42.27 
43.06 
43.72 
44.29 

44.76 
46.14 
46.43 
46.63 
46.78 

45.87 
45.89 
46.86 


6 
14 

22 
20 

87 

44 

60 
64 
64 

68 

47 
87 
24 
10 

"6 

28 
40 
66 

71 
81 

00 
06 
08 
07 
08 

80 
78 
67 
67 
47 

88 
20 

20 

16 

0 

2 

8 


CPerMt. 

Mag.  4.0 


Right 


h     m 
4      2 

8 

45.306 


45.225 
46.091 
44.911 
44.693 

44.461 
44.197 
43.946 
43.713 
43.512 


81 
184 
180 
218 
242 


264 
261 
288 
201 
168 

43.364 

104 

43.260 
43.207  — 
43.227  ^ 


161 


211 
267 
816 
866 


43.315 

43.466 
43.677 
43.944 
44.260 
44.616 

45.001 
45.411 
45.833 
46.261 
46.687 

47.106 
47.609 
47.894 
48.254 
48.686 

48.884 
49.145 
49.363 
49.534 
49.654 

49.719 


49.726  — 
49.675  " 


410 
422 
428 
436 
410 

408 
886 

880 
832 
208 

261 
218 
171 
120 
66 


tion. 


+47  29 


116 


67 


52.79 

53.94 

54.83 

66.40 

56.65  — 
0 

65.66 

56.13 

54.37 

63.32 

62.02 


60.66 
48.96 
47.29 
45.67 
44.11 

42.69 
41.46 
40.44 
39.68 
39.18 

38.97 
39.02 
39.34 
39.90 
40.70 

41.69 
42.88 
44.22 
45.69 
47.27 

48.96 
60.67 
62.41 
54.15 
55.85 

67.45 
68.92 
60.20 


43 

76 

106 

180 

147 

160 
166 
162 
166 
142 

128 

103 

76 

60 

21 

6 
82 
66 

80 
00 

110 
134 
147 
168 
168 

172 
174 
174 
170 
160 

147 
128 


OTavxi. 
Mag.  5.6 


Right 


h     m 
4      5 


46 

86 

122 

150 

172 

183 
183 
160 
140 
116 

76 


8 

62.516 
52.471 
52.385 
52.263 
62.113 

51.941 
51.758 
51.576 
61.407 
51.268 

51.142 
61.066 
61.036  — 
61.056  * 
61.126  '^ 

120 

61.246 
61.412 
51.622 
51.869 
52.147 

62.449 
52.767 
53.096 
63.429 
63.759 

64.083 
54.396 
54.692 
54.971 
56.228 

55.461 
56.666 
55.841 
55.982 
56.085 


166 
210 
347 
278 
802 


818 


830 
834 

813 
206 
270 
267 
233 


205 
176 
141 
108 
64 


56.149 

66.169  — 
66.147  ^ 


Decllna- 
tkm. 


+26  16 


II 


16 


11.98 

12.13 

12.19  — 

12.13     * 
10 

30 


11.94 

11.64 
11.21 
10.69 
10.08 
9.41 

8.73 
8.07 
7.47 
6.96 
6.69 


43 
62 
61 
67 
68 

66 
60 
61 
87 
22 


6.37 
6.32  — 
6.45   " 


6.74 
7.20 

7.79 

8.62 

9.34 

10.21 

11.12 

12.03 
12.92 
13.77 
14.66 
16.27 

16.93 
16.62 
17.05 
17.62 
17.92 

18.27 
18.65 
18.76 


20 

46 
50 

78 
82 
87 
01 
01 

80 
86 
70 
71 
66 

60 
68 
47 
40 
86 

28 
20 


1  Place 


47.571 
1.005 


45.62 
+0.101 


60.682 
1.078 


31.94 
+0.401 


42.192 
1.480 


41.18 
+1.091 


50.027 
1.115 


4.61 
+0.494 


-M).06 
+0.2 


0.00 
+0.9 


+0.07 
+0.2 


-0.01 
+0.9 


+0.09 
+0.2 


-0.04 
+0.9 


+0.07 
1+<^A 


-0.02 


S52 


APPARENT  PLACES  OF  STABS,  1918- 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
HeanTune. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    6.6 

15.5 

26.5 

Dec.    6.6 

15.4 
25.4 
35.4 


o^XzldanL 

Mag.  4.1 


Right 
AaccDslon. 


h     m 
4      7 


Mean  Place 
Sec  a,  Tan  a 


D^a,  Dm  a 
D^  d.  Dm  d 


8 

63.838 
63.786 
63.698 
63.579 
63.435 

63.272 
63.100 
62.927 
52.766 
52.620 

52.604 
62.422 
62.380 
62.380 
62.426 

52.517 
52.660 
52.823 
63.031 
63.267 

63.527 
63.804 
54.092 
54.384 
64.676 

54.962 
65.238 
55.499 
55.743 
66.967 

66.166 
66.340 
56.486 
66.599 
66.678 

56.722 
56.727- 


53 
88 

119 
144 
103 

172 
173 
162 
145 
116 

82 
42 
0 
46 
91 

133 
173 
208 
236 
260 

277 
288 
292 
292 
286 

276 
261 
244 
224 
199 

174 

146 

113 

79 

44 


5 


DeoUna- 
tion. 


-7    2 


// 


61.68 
62.91 
64.06 
65.03 
66.77 

66.29 

66.66 

66.61  — 

66.41   * 

65.98   ** 
68 


138 

115 

97 

74 

52 

27 


56.694 


33 


65.30 
64.39 
63.24 
61.90 
60.36 

58.66 
66.83 
54.93 
62.99 
51.08 


91 
115 
134 
154 
171 


182 
190 
194 
191 
184 


49.24 
47.65 
46.04 
44.79 
43.81 

43.17 
42.87 
42.91 
43.31 
44.04 

45.04 
46.30 
47.73 
49.28 
60.89 

52.49 
54.03 
55.46 


160 

151 

125 

98 

64 

JO 

4 

40 

73 

100 

120 
143 
155 
161 
IGO 

154 
143 


fi  TauzL 

Mag.  4.3 


Right 


h     m 
4    11 

s 
7.053 
7.014   ' 
6.938 
6.829 
6.694 


51.716 
1.008 


61.75 
-0.124 


+0.06 
+0.2 


0.00 
+0.9 


6.639 
6.371 
6.204 
6.046 
5.906 

5.795 
6.719 
5.684 
6.692 
5.746 

6.846 
6.988 
6.171 
6.389 
6.635 

6.904 
7.189 
7.485 
7.785 
8.086 

8.379 
8.663 
8.934 
9.187 
9.421 

9.633 

9.821 

9.980 

10.108 

10.204 


76 
100 
135 
155 

168 
167 
158 
140 
111 

76 
85 

8 
54 

100 

142 
183 
218 
246 
209 

285 
296 
900 
300 
294 


284 
271 
253 
234 
212 


188 

IfiO 

128 

96 

59 


10.263 
10.284  — 
10.264  * 


Deolina- 

tlOD. 


+8  41 


tt 


68 
08 

57 
51 
44 

87 
80 
18 


19.97 
19.29 
18.66 
18.09 
17.58 

17.14 

16.77 

16.47 

16.29 

16.20  — 
4 

16.24 

16.41 

16.74 

17.22 

17.88 

18.68 
19.63 
20.71 
21.90 
23.14 

24.40 
25.66 
26.84 
27.94 
28.89 

29.66 
30.24 
30.61 


17 
33 
48 
66 
80 

95 
108 
119 
124 
126 

126 
118 

no 

95 

77 

58 

87 


a  Honflofli. 

Mag.  3.8 


Right 


30.76  — 

30.70    • 
25 

30.45 

30.04 

29.49 

28.85 

28.14 

27.41 
26.69 
25.98 


41 

55 
64 
71 
78 

72 
71 


4.800 
1.012 


16.55 
+0.153 


h     m 
4    11 


137 
180 
216 
344 
365 

273 
273 
359 
236 
201 

162 

114 

01 


+0.06 

+0.2 


0.00 
+0.9 


8 

19.239 
19.102 
18.922 
18.706 
18.462 

18.197 
17.924 
17.652 
17.393 
17.157 

16.966 

16.794 

16.680 

16.619 

16.613  — 
52 

16.665 

16.771 

16.929 

17.135 

17.384 

17.668 
17.981 
18.314 
18.660 
19.011 

19.358 
19.693 
20.011 
20.303 
20.565 

20.789 

20.973 

21.112 

21.203 

21.244  — 
10 

21.234 

21.173 

21.064 


106 
158 
306 
349 
384 


313 
333 
846 
351 
347 


335 
318 
292 
262 
224 


184 

139 

91 


61 
109 


DecUn»- 
tion. 


-42  29 


53.00 
66.34 
67.28 
58.77 
59.77 

60.27 
60.26 
69.76 
68.79 
67.38 

55.65 
63.84 
60.80 
48.01 
46.00 

41.87 
38.69 
36.61 
32.44 
29.55 

26.94 
24.68 
22.83 
21.47 
20.64 

20.38 
20.71 
21.63 
23.08 
25.04 

27.43 
30.17 
33.16 
36.28 
39.42 

42.45 
45.31 
47.87 


234 

194 

149 

100 

80 


1 

50 

97 

141 

183 

221 
254 
279 
301 
313 

318 
318 
307 
280 
261 

226 

185 

136 

88 

36 


33 

92 

145 

196 


274 
299 

312 
314 
308 

286 
256 


Mag.  3.4 


Right 


h     m 
4    13 


17.059 
1.356 


46.78 
-0.916 


+0.04 
+0.2 


+0.03 
+0.9 


8 

24.60 
24.20 
23.83 
23.41 
22.95 

22.47 
21.98 
21.49 
21.02 
20.61 

20.23 
19.91 
19.66 
19.49 
19.40 

19.40 
19.48 
19.64 
19.88 
20.20 

20.67 
21.00 
21.47 
21.97 
22.48 

22.99 
23.48 
23.95 
24.37 

24.76 

26.06 
25.29 
26.46 
26.53 
25.60 

25.41 
25.23 
24.97 


t 


tkn. 


-62  40 


f 


30 
37 
43 
iO 
48 

40 
40 
47 
41 
88 

S3 
35 

17 
9 
0 

8 
16 
34 
S3 
87 

48 
47 
50 
51 
51 

49 
47 
43 
88 
31 

23 

16 
8 

8 
9 

18 
26 


62.90 

*  54.78 
66.79 
68.28 
69.21 

69.58 
60.38 
68.63 
57.35 
55.60 

63.30 
60.80 
47.87 

44.ao 

41.33 

37.86 
34.36 
30.91 
27.62 
UM 

21.87 
19.56 
17.74 
16.47 
15.79 


i« 


17 


m 

» 


ns 


VR 


MO 
I4S 


i 


15.74 
16.32 
17.53 
19.33 
21.66 

24.44 
27.58 
30.96 
34.44 
37.92 

41.27 
44.37 
47.13 


m 
sn 

181 

127 

68 

6 

58 

121 
180 


278 


814 
338 
848 
848 
835 

810 
276 


21.837 
2.179 


43.96 
-1.936 


+0.02 
+0.2 


+0.06 
+0.9 
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JiiiistoD 
nTune. 


Q. 


jb. 


0.4 
10.4 
20.3 
30.3 

9.3 


19.3 
it.  1.2 
11.2 
21.2 
31.2 

ar.  10.1 
20.1 
30.1 

ly  10.0 
20.0 

30.0 

ne    9.0 

18.9 

28.9 

ly    8.9 

18.9 
28.8 
7.8 
17.8 
27.7 


VTanzl. 
Mag.  3.9 


Right 
Asocnskxi. 


«• 


[>t.  6.7 
16.7 
26.7 

t.  6.6 
16.6 


v. 


c. 


26.6 

5.6 

15.6 

25.5 

6.5 

15.4 
25.4 
35.4 


h     m 
4     16 


s 

9.839 
9.804 
9.732 
9.623 
9.487 

9.328 
9.159 
8.988 
8.826 
8.682 

8.567 
8.489 


86 

72 
109 
130 
150 

100 
171 
103 
144 
115 

78 


iPlace 


38 

8.451  — 
8.458  ^ 
8.512   " 

102 

8.614 

140 
180 
223 
258 
275 

203 
305 
800 
806 

802 

204 
280 
204 
240 
224 


8.760 
8.946 
9.169 
9.422 

9.697 

9.990 

10.295 

10.604 

10.912 

11.214 
11.508 
11.788 
12.052 
12.298 

12.522 
12.719 
12.889 
13.029 
13.133 


107 
170 
140 
104 
07 


13.200 
13.228  — 
13.216  " 


DeoUiuk 
tkm. 


+15  25 


ft 


54.79 
54.43 
54.07 
53.70 
63.33 

52.95 
52.57 
52.20 
51.86 
51.56 

51.33 
51.19 
51.16 
51.26 
61.51 

51.91 
52.46 
53.15 
53.96 
54.88 

55.86 
56.88 
57.90 
58.87 
69.77 

60.57 
61.23 
61.76 
62.12 
62.33 

62.40 
62.34 
62.18 
61.93 
61.64 

61.30 
60.96 
60.59 


30 
80 
37 
37 

38 

38 
37 
34 

30 
23 

14 
3 

10 
25 
40 

55 

00 
81 
02 
98 

103 

102 

97 

90 

80 

00 
03 
87 
21 
7 

0 
10 
25 
29 

84 

35 
30 


<^Taiiri. 
Mag.  3.9 


ABO&DSmMI. 


h     m 
4    18 


8 

14.601 
14.569 
14.497 
14.389 
14.252 

14.092 
13.921 
13.747 
13.682 
13.436 

13.318 
13.236 
13.197  -^ 
13.203  * 
13.256  " 

100 


32 

72 

108 

137 

100 

171 
174 
105 
140 
118 

82 


7.489 

1.038 


50.15 
+0.276 


+0.07 
+0.2 


-0.01 
+0.9 


13.356 
13.502 
13.687 
13.910 
14.163 

14.440 
14.734 
15.041 
16.362 
16.663 

16.969 
16.267 
16.652 
16.821 
17.072 

17.301 
17.506 
17.680 
17.825 
17.936 


140 
185 
223 
253 

277 

294 

807 
811 
811 
800 

296 
285 

200 
251 
229 

204 
175 
145 
110 
71 


18.006 
18.037  — 
18.027  ^^ 


DeoUii»> 
tion. 


+17  21 


n 


9.17 
8.91 
8.62 
8.32 
7.99 

7.64 
7.27 
6.89 
6.51 
6.15 

5.86 
6.63 
5.49 
6.48 
6.61 

5.89 
6.32 
6.89 
7.60 
8.41 

9.30 
10.23 
11.18 
12.11 
12.98 

13.77 
14.43 
14.98 
16.40 
16.66 

16.81 
15.85 
16.80 
16.67 
16.49 

15.26 
15.01 
14.75 


28 
29 
30 
33 
35 

37 
38 
38 
30 
30 

22 

14 

1 

13 
28 

43 
57 
71 
81 
80 

93 
95 
93 
87 
79 

00 
55 

42 
20 
15 

4 

5 
13 
18 
23 

25 
20 


t^Xildaiii. 

Mag.  4.1 


Right 
Asoengfcm. 


12.212 
1.048 


4.29 
+0.312 


+0.07 
+0.2 


-0.01 
+0.9 


h     m 
4    20 


s 

69.543 
69.448 
69.310 
69.137 
58.935 

58.713 
58.479 
58.244 
58.018 
57.812 

57.634 
57.492 
57.394 
57.344 
57.344 

57.396 
57.496 
57.644 
57.836 
68.066 

68.328 
68.616 
68.922 
69.240 
59.562 

69.882 
60.194 
60.491 
60.768 
61.019 

61.240 
61.429 
61.678 
61.687 
61.752 

61.772 
61.746 
61.674 


95 
138 
173 
202 
223 

234 
235 

220 
200 
178 

142 

98 

50 

0 

51 

101 
148 
192 
229 
283 

287 
807 
318 
822 
820 

812 
297 
277 
251 
221 

189 

149 

109 

05 

30 

20 
72 


Deolina- 
tion. 


-34  11 


»» 


88.99 
91.25 
93.17 
94.68 
95.75 


220 
192 
151 
107 
A3 


96.38 
96.55  — 
96.27  ^ 
95.55   " 
94.40  "* 

153 

92.87 


90.98 
88.77 
86.29 
83.59 

80.73 
77.79 
74.83 
71.93 
69.17 

66.64 
64.40 
62.52 
61.09 
60.14 

69.72 
69.83 
60.49 
61.68 
63.35 

65.45 
67.91 
70.61 
73.46 
76.36 

79.21 
81.91 
84.36 


189 
221 
248 
270 
288 


294 
290 
290 
270 
253 


224 

188 

143 

95 

42 


11 
00 

119 
107 
210 

240 
370 
285 
290 
285 

270 
245 


Mag.  6.6 


Right 
Ascension. 


h     m 
4    23 


s 
34.18 

33.17 
31.98 
30.67 
29.26 

27.78 
26.29 
24.82 
23.40 
22.07 

20.87 
19.81 
18.93 
18.24 
17.76 

17.50 
17.46  — 
17.65   ^" 

40 
03 
79 


101 
119 
131 
142 
147 

149 
147 
142 
133 
120 

100 
88 

00 
48 
20 


67.392 
1.209 


84.13 
-0.680 


+0.04 
+0.2 


+0.02 


18.05 
18.67 

19.46 
20.41 
21.51 
22.71 
23.97 

26.26 
26.61 
27.70 
28.80 
29.74 

80.50 
31.05 
31.36 


95 

110 
120 
120 
128 

120 

119 

110 

94 

70 

65 

81 

8 


D«oUn»> 
tion. 


-80  23 


tt 


31.44  — 
31.24  * 

43 


30.81 
30.13 
29.26 


08 

88 


94.21 

96.64 

98.60 

100.03 

100.93 

101.27 

101.03 

100.27 

98.98 

97.22 

96.03 
92.47 
89.61 
86.49 
83.19 

79.80 
76.39 
73.04 
69.85 
66.89 

64.28 
62.06 
60.34 
59.12 
58.61 

58.60 
69.14 
60.38 
62.19 
64.64 

67.33 
70.47 
73.83 
77.29 
80.73 

84.06 
87.12 
89.83 


248 

190 

143 

90 

34 


24 

70 

129 

170 

219 

250 
280 
812 
380 
339 

841 
336 
319 


201 


222 

173 

122 

01 


04 
124 
181 
286 
279 

814 
380 
340 
844 
333 

800 
271 


28.841 
6.000 


85.64 
-5.916 


-0.08 


+0.16 
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w 


ashincton 
MnTmie. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.1 
20.0 

30.0 

June    9.0 

18.9 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.6 
16.6 

26.6 

Nov.    6.6 

16.5 

25.5 

Dec.    5.5 

15.5 
25.4 
35.4 


Mean  Place 
Sec  d,  Tan  d 


Do*  a,  Dm  a 
D^  d.  Dm  d 


f  Tauri. 
Mag.  3.6 


Right 


h     m 
4    23 


52.023 
51.995 
51.926 
51.821 
51.685 

51.524 
51.351 
51.175 
51.007 
50.856 

50.734 
50.647 


28 
eo 

105 
130 
161 

173 
176 
168 
151 
122 

87 


60.603  — 

50.604  ^ 
50.653   *® 

96 

50.749 

140 
184 
220 
252 
276 

294 

807 
813 
315 
310 

801 
291 
275 
257 
237 

211 
184 
152 
116 
79 


50.889 
51.073 
51.293 
51.545 

51.821 
52.115 
52.422 
52.735 
53.050 

53.360 
53.661 
53.952 
54.227 
54.484 

54.721 
54.932 
55.116 
55.268 
55.384 


55.463 
55.500  — 
55.494     • 


D«cllna- 
tJon. 


+18  59 


tt 


63.49 
63.30 
63.09 
62.85 
62.57 

62.25 
61.90 
61.52 
61.13 
60.74 

60.38 
60.09 
59.87 
59.77 
59.79 

59.95 
60.27 
60.72 
61.30 
62.01 

62.80 
63.65 
64.52 
65.38 
66.21 

66.96 
67.62 
68.17 
68.60 
68.91 

69.10 
69.20 
69.22 
69.17 
69.08 

68.95 
68.80 
68.62 


19 
21 
24 
28 
32 

35 
38 
39 
39 
36 

29 
22 
10 
2 
16 

32 
45 
58 
71 
79 

85 
87 
86 
83 
75 

66 
55 
43 
31 
19 

10 
2 

5 

9 

13 

15 
18 


49.587 
1.058 


58.56 
+0.344 


+0.07 
+0.2 


-0.01 
+0.9 


mPersei. 
Mag.  6.1 


Right 
Aaoenakm. 


h     m 
4    27 

8 

41.530 
41.488 


41.392 
41.248 
41.064 

40.850 
40.620 
40.385 
40.161 
39.960 

39.796 
39.676 
39.609 


42 
96 


144 
184 
214 

230 
235 
224 
201 
164 

120 
67 
8 


39.601  — 

39.654   " 
112 

39.766 


169 
223 
270 
311 
843 

867 
885 
394 
898 
894 

386 
872 
851 
831 
805 

272 
238 
195 
148 
97 


45.718 
45.760  — 
45.748   " 


39.935 
40.158 
40.428 
40.739 

41.082 
41.449 
41.834 
42.228 
42.626 

43.020 
43.406 
43.778 
44.132 
44.463 

44.768 
45.040 
45.278 
45.473 
45.621 


DecUn*- 
tk». 


+42  53 


ti 


32.74 
33.76 
34.61 
35.22 
35.56 

35.63 
35.41 
34.92 
34.15 
33.16 

31.98 
30.69 
29.32 
27.95 
26.62 

25.38 
24.29 
23.37 
22.66 
22.16 

21.89 

21.83  — 

21.99   ** 
36 

64 

72 


102 

85 

61 

34 

7 

22 
49 
77 
90 

118 

129 
137 
137 
133 
124 

109 
92 
71 
50 
27 


22.35 
22.89 

23.61 
24.46 
25.44 
26.52 
27.71 

28.96 
30.28 
31.63 
33.00 
34.37 

35.69 
36.94 
38.05 


85 

98 

108 

119 

125 

132 
135 
137 
137 
132 

125 
111 


38.472 
1.365 


23.86 
+0.929 


+0.08 
+0.2 


-0.02 
+0.9 


a  Tauzl. 

{Aldebaran,) 

Mag.  1.1 


Right 


h     m 
4    31 


22 

63 

100 

133 

156 

171 
176 
168 
153 
125 

93 
51 


8 

15.220 
15.198 
15.135 
15.035 
14.902 

14.746 
14.575 
14.399 
14.231 
14.078 

13.953 

13.860 

13.809 

13.803  — 

13.844   *^ 
87 


13.931 
14.062 
14.236 
14.447 
14.687 

14.955 
15.241 
15.540 
15.847 
16.156 

16.462 
16.761 
17.050 
17.325 
17.582 

17.821 
18.035 
18.222 
18.378 
18.500 

18.584 
18.627 
18.628 


131 
174 
211 
240 
268 

286 
299 

807 
809 
806 


280 
275 
257 
239 


214 
187 
156 
122 
84 

43 
1 


tion. 


+16  20 


n 


47.73 
47.41 
47.09 
46.77 
46.44 

46.10 
45.76 
45.42 
45.09 
44.79 

44.55 
44.37 
44.28 
44.31 
44.47 

44.78 
45.21 
45.78 
46.48 
47.27 

48.13 
49.02 
49.92 
50.78 
51.58 

52.27 
52.86 
53.31 
53.60 
53.77 

53.80 
53.72 
53.54 
53.29 
53.00 

52.69 
52.36 
52.03 


32 
32 
32 
83 

34 

34 
34 

38 
30 
24 

18 
9 

3 
16 
31 

43 
57 
70 
79 
86 

89 
90 
86 
80 
60 

50 
45 
29 
17 
3 

8 
18 
25 
29 
31 

33 

83 


12.798 
1.042 


43.69 
+0.293 


+0.07 
+0.2 


-0.01 
+0.9 


t^XddaBL 
Mag.  4.1 


Right 


h     m 
4    32 


8 

15.449 
15.417 
15.347 
16.242 
15.109 

14.952 
14.781 
14.606 
14.438 
14.283 

14.154 
14.056 
13.997 


32 

70 
105 
133 
167 

171 
175 
168 
155 
129 

98 
50 


13.980  — 

14.006  ^ 
71 

14.077 


14.191 


114 


14.345  *** 


14.535 
14.756 

15.002 
15.268 
15.548 
15.834 
16.124 

16.413 
16.695 
16.967 
17.224 
17.465 

17.685 
17.882 
18.052 
18.192 
18.298 


190 
221 
246 

266 
280 
286 
290 
280 

282 
272 
257 
241 
220 


197 
170 
140 
106 
69 


18.367  3^ 
18.397  — 
18.387   ^^ 


tian. 


-3  30 


II 


68.60 
69.88 
70.99 
71.95 
72.72 


m 


n 


73.30 
73.67 
73.83- 
73.79   * 
73.63  " 

47 

73.06 
72.37  " 
71.48  " 
70.38 
69.11 

67.68 
66.11 
64.44 
62.72 
61.00 

59.34 
57.77 
56.36 
55.16 
54.21 

53.64 
53.19 
53.16  — 
53.46  * 
54.07   " 


m 
m 

M 

157 
117 
172 
171 
166 


157 

141 

120 

05 

67 

35 


64.95 
56.07 
67.37 
58.79 
60.27 

61.77 
63.22 
64.57 


112 
130 
142 
148 
150 

145 
135 


13.227 
1.002 


68.93 
-0.061 


+0.06 
+0.1 


0.00 
+0.9 


APPARENT  PLACES  OF  STARS,  1918. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashlnffton 
MB  Time. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
M«r.  1.3 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.1 
20.0 

30.0 

June    9.0 

19.0 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    6.6 

15.5 

25.5 

Dec.    5.5 

15.5 
25.4 
35.4 


tf  Doradus. 
Mag.  3.5 


Right 
AfloensioiD. 


h     m 
4    32 


s 

15.894 

15.698 
15.445 
15.144 
14.804 

14.437 
14.055 
13.671 
13.299 
12.953 

12.643 
12.380 
12.172 
12.028 
11.949 

11.941 
12.002 
12.130 
12.323 
12.575 

12.879 
13.226 
13.608 
14.016 
14.438 

14.864 
15.284 
15.685 
16.059 
16.396 

16.687 
16.925 
17.104 
17.219 


196 
853 
801 
840 
867 

882 
8S4 
872 
846 
810 


363 

208 

144 

79 

8 

61 
128 
193 
252 

304 

347 
382 
408 
422 
426 

420 
401 
374 
337 
291 

238 
179 
115 


46 

17.265  — 
23 

17.242 
17.150 
16.993 


92 

157 


Deolina* 
tJon. 


-55  12 


ti 


58.47 
61.14 
63.39 
65.16 
66.41 


267 
225 
177 
125 
70 


67.11   ^^ 

67.27  — 

66.88  ^ 

65.96  " 

64.54^*^ 
186 

62.68 


60.39 
57.75 
54.81 
51.65 

48.32 
44.92 
41.53 
38.23 
35.13 

32.30 
29.84 
27.82 
26.31 
25.37 

25.03 
25.32 
26.25 
27.77 
29.85 

32.42 
35.38 
38.62 
42.04 
45.50 

48.89 
52.10 
55.00 


229 
264 
204 
816 
333 

340 
330 
330 
310 
283 


68SridanL 

Mag.  4.0 


Right 


246 

202 

151 

94 

34 

29 

93 

152 

208 

257 

296 
324 
342 
346 
339 

321 
290 


h  m 
4  34 


s 

27.569 
27.527 
27.445 
27.328 
27.182 

27.012 
26.829 
26.642 
26.460 
26.294 

26.151 
26.041 
25.968 
25.938 
25.952 

26.011 
26.114 
26.258 
26.440 
26.655 

26.895 
27.159 
27.437 
27.724 
28.016 

28.306 
28.591 
28.865 
29.124 
29.366 

29.586 
29.782 
29.948 
30.083 
30.182 


42 

82 

117 

146 

170 

183 
187 
182 
166 
143 

110 
73 
30 

14 
50 

103 
144 
182 
216 
340 

364 
278 
287 
292 
200 

285 
274 
259 
242 
220 

196 

166 

135 

99 

60 


30.242 

30.263  — 
30.242   ^^ 


I>6oUn»- 
tioii. 


-14  27 


It 


49.90 
51.65 
53.16 
54.42 
55.41 

56.09 
56.46 


175 

151 

126 

99 

68 

37 


8 
56.54  — 

56.30  " 

55.77   ^ 
84 


54.93 
53.82 
52.45 
50.84 
49.02 

47.04 
44.92 
42.74 
40.54 
38.37 

36.33 
34.45 
32.81 
31.46 
30.46 

29.84 
29.63 
29.84 
30.46 
31.47 

32.82 
34.47 
36.33 
38.35 
40.44 

42.52 
44.53 
46.40 


111 
137 
161 
182 
198 


212 
218 
220 
217 
304 


188 
164 
135 
100 
62 


21 

21 

62 

101 

135 

165 
186 
202 
209 
208 

201 

187 


r  Tavxi. 
Mag.  4.3 


Right 
AwMDsion. 


h     m 
4    37 


s 

21.840 

21.823 
21.762 
21.661 
21.527 

21.365 
21.188 
21.005 
20.827 
20.666 

20.531 
20.432 
20.375 


17 

61 

101 

134 

162 

177 
183 
178 
161 
135 

99 
57 


20.364  — 
20.401  ^^ 

86 

20.487 

133 

176 

214 

248 

273 

395 
310 
317 
321 
319 

313 
303 
290 
274 
253 

230 
201 
170 
135 
95 


20.619 
20.795 
21.009 
21.257 

21.530 
21.825 
22.135 
22.452 
22.773 

23.092 
23.405 
23.708 
23.998 
24.272 

24.525 
24.755 
24.956 
25.126 
25.261 


25.356 
25.408 
25.415 


52 

7 


I>MUn*- 
tion. 


+22  48 


tt 


7.26 
7.27 
7.25 
7.18 
7.04 

6.82 
6.54 
6.18 
5.77 
5.32 

4.86 
4.42 
4.02 
3.71 
3.50 

3.40 
3.44 
3.63 
3.94 
4.37 

4.91 
5.53 
6.21 
6.90 
7.60 

8.26 
8.87 
9.41 
9.87 
10.24 

10.54 
10.76 
10.94 
11.07 
11.17 

11.25 
11.31 
11.34 


1 

2 

7 

14 

23 

28 
36 
41 
45 
46 

44 

40 
31 
21 
10 

4 

19 
31 
43 
54 

62 
68 
60 
70 
66 

61 
54 
46 
37 
30 

22 
18 
13 
10 
8 

6 
3 


Gzoombildf e  848. 
Mag.  6.0 


Right 
Aiocngim. 


h     m 
4    37 

8 

54.05 
53.79 
53.38 
52.82 
52.15 

51.41 
50.62 
49.82 
49.06 
48.35 

47.74 
47.27 
46.93 
46.76 
46.76 

46.91 
47.23 
47.71 
48.32 
49.06 


26 
41 
56 

67 
74 

79 
80 
76 
71 
61 

47 
34 
17 
0 
15 

32 

48 
61 
74 
85 


49.91 
50.85 
51.85 
52.90 
53.98 

55.06 
56.14 
57.19 
58.18 
59.11 

59.96 
60.70 
61.33 
61.81 
62.15 

62.32 
62.32 
62.16 


94 
100 
105 
108 
108 

108 

105 

99 

93 

85 

74 
63 
48 
84 
17 

0 
16 


Declina- 
tion. 


+75  47 


ti 


50.73 
53.24 
55.42 
57.19 
58.47 


251 
218 
177 
128 
75 


59.22  ^^ 
59.41  — 
59.03  ^ 
58.11  " 
56.67  "* 

186 


54.82 
52.59 
50.09 
47.42 
44.65 

41.89 
39.22 
36.71 
34.44 
32.45 


223 
250 
367 
277 
276 

267 
251 
227 
199 
164 


127 
88 

47 


30.81 

29.54 

28.66 

28.19 

28.14  — 
37 

28.51 

78 

118 

155 

180 

222 


29.29 
80.47 
32.02 
33.91 

36.13 
38.62 
41.32 
44.18 
47.13 

50.08 
52.94 
55.62 


249 
270 
286 
395 
295 


286 
268 


Mean  Place 
Sec  a,  Tan  a 


13.404 
1.753 


51.39 
-1.440 


25.392 
1.033 


48.26 
-0.258 


19.291 
1.085 


2.40 
+0.420 


46.387 
4.075 


39.06 
+3.951 


+0.03 
+0.1 


+0.03 
+0.9 


+0.05 
+0.1 


+0.01 
+0.9 


+0.07 
+0.1 


-0.01 
+0.9 


+0.16 


-0.09 
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APPAKENT  PLACES  OF  STABS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Waahtnfftoii 
ICcanTune. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
Mar.  1.3 
11.2 
21.2 
31.2 

Apr.  10.1 
20.1 
30.1 

May  10.1 
20.0 

30.0 

June    9.0 

19.0 

28.9 

July    8.9 

18.9 
28.8 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    5.6 

15.5 

25.5 

Dec.    5.5 

15.5 
25.4 
35.4 


Mean  Place 
Seed, Tan  a 


Df  a,  Dm  a 


orCcBli. 
Mag.  4.5 


Rffl^t 


h     m 
4    37 


8 

57.325 
57.215 
57.057 
56.858 
56.626 

56.367 
56.093 
55.817 
55.548 
55.297 

55.073 
54.886 
54.745 
54.655 
54.617 

54.634 
54.706 
54.831 
55.006 
55.226 

55.485 
55.775 
56.092 
56.425 
56.769 

57.115 
57.456 
57.784 
58.092 
58.375 

58.626 
58.839 
59.011 
59.136 
59.212 

59.236 
59.207 
59.126 


110 
158 
IW 
233 
8W 

274 
276 
209 
251 
224 

187 

141 

90 

38 

17 


72 
126 
175 
220 
250 

290 
817 
333 
344 
346 


341 
328 
308 
283 
251 

213 

172 

125 

76 

24 

20 
81 


I>«oUn»- 
tkm. 


-42  0 


ti 


77.97 
80.54 
82.73 
84.50 
85.81 


257 
219 

in 

131 
81 


86.62  ^ 

86.94  — 

86.76   ^* 

86.09   ®^ 

84.96^^ 
157 


83.39 
81.44 
79.14 
76.52 
73.67 

70.64 
67.51 
64.36 
61.28 
58.32 

55.59 
53.18 
51.16 
49.61 
48.55 

48.07 
48.16 
48.84 
50.09 
51.88 

54.14 
56.80 
59.75 
62.89 
66.09 

69.25 
72.26 
75.03 


195 
230 
262 
285 
303 


313 
315 
308 
296 
273 

241 
202 
155 
106 
48 


9 

68 

125 

179 

226 

266 
295 
314 
320 
316 

301 
277 


55.055 
1.346 


72.37 
-0.901 


+0.04 
+0.1 


+0.02 
+0.9 


4Camelop. 

Mag.  5.4 


Right 


h     m 
4    41 


s 

13.924 

13.863 
13.729 
13.530 
13.276 

12.981 
12.660 
12.331 
12.013 
11.723 


61 

134 
199 
254 
295 

321 
829 
318 
290 
246 


11.477  ^^ 
11.289  ^^ 
11.166 
11.119  — 
11.148  * 

109 

11.257 


11.441 
11.694 
12.012 
12.385 

12.805 
13.262 
13.747 
14.249 
14.761 

15.274 
15.781 
16.273 
16.746 
17.191 

17.602 
17.971 
18.292 
18.557 
18.758 

18.889 
18.946 
18.927 


184 
253 
318 
373 
420 


457 
485 

S02 
512 
513 

507 
492 
473 
445 
411 

309 
821 
265 
201 
131 

57 
19 


DeellDft- 
tkm. 


+56  36 


tt 


56.51 
58.26 
59.76 
60.95 
61.78 


175 

150 

119 

88 


45 

62.23 
62.25  — 
61.86 
61.08 
59.93 


58.48 
56.77 
54.90 
52.92 
50.91 

48.94 
47.07 
45.37 
43.87 
42.61 

41.62 
40.92 
40.50 


2 

89 
78 
15 
45 


71 
87 
98 
201 
97 

87 
70 
50 
126 
90 

70 
42 


40.39  — 
40.57   ^* 

46 


41.03 
41.76 
42.74 
43.97 
45.40 


47.04 
48.84 
50.77 
52.80 
54.87 

56.94 
58.94 
60.81 


73 
98 

123 
143 
164 

180 
193 
203 
207 
207 

200 
187 


9.997 
1.818 


46.95 
+1.517 


+0.10 
+0.1 


-0.03 
+0.9 


/iSrldani. 
Mag.  4.2 


Right 


h     m 
4    41 


8 

26.338 
26.314 
26.250 
26.152 
26.021 

25.867 
25.696 
25.520 
25.348 
25.191 

25.056 
24.952 
24.885 


24 

64 

98 

131 

154 

171 
176 
172 
157 
135 

104 
67 


24.860  — 

24.878   " 

62 
24.940 


25.046 
25.194 
25.375 
25.589 

25.829 
26.090 
26.366 
26.651 
26.940 

27.229 
27.513 
27.788 
28.049 
28.295 

28.523 
28.727 
28.905 
29.053 
29.169 


106 
148 

181 
214 
240 


261 
276 
285 


284 
275 
261 
246 
228 


204 
178 
148 
116 
78 


29.247   „ 
87 

29.284  — 
29.283     ^ 


DeoUnft- 
tion. 


-3    23 


ft 


74.25 
75.55 
76.71 
77.68 
78.48 

79.07 
79.47 


130 

116 

97 

80 

00 

40 


79.65  — 
79.63     ^ 


79.39 

78.95 
78.29 
77.43 
76.38 
75.13 

73.74 
72.21 
70.57 
68.89 
67.20 

65.56 
64.01 
62.61 
61.42 
60.47 

59.81 
59.47 
59.44  — 
59.75  '^ 


24 
44 

06 

86 

106 

125 

139 

158 
164 
168 
169 
164 

155 

140 

119 

96 

06 

34 


60.36 

61.25 
62.39 
63.71 
65.15 
66.65 

68.17 
69.64 
71.03 


61 
89 

14 
32 
44 
60 
52 

47 


24.090 
1.002 


74.37 
-0.059 


+0.06 
+0.1 


0.00 

+0.9 


^'OiioiiU. 
Mag.  3.3 


Ri^t 


h     m 
4    45 


8 

25.582 
25.570 
25.516 
25.426 
25.302 

25.154 
24.988 
24.816 
24.648 
24.493 

24.361 
24.260 
24.197 


12 

54 

90 
124 
148 

166 
172 
168 
156 
132 

101 
63 


111 
152 


24.176  — 

24.199  ^ 

67 

24.266 
24.377 
24.529 
24.716  **^ 
24.937  ^ 

246 

25.183 
25.450  **^ 
25.732  ** 
26.023  *^ 
26.318  ** 

26.613 
26.904 
27.186 
27.457 
27.712 

27.950 
28.165 
28.356 
28.517 
28.645 

28.737 
28.788 
28.798 


295 


291 


271 
255 
238 


216 
191 
161 
128 
92 


51 
10 


DceilM. 
tion. 


+  6  49 


10.91 

10.09 

9.36 

8.71 

8.16 

7.70 
7.34 
7.09 
6.95 


82 
71 
«6 
SS 

46 

96 
25 
14 
3 


6.92- 


7.01 
7.26 
7.63 
8.16 
8.84 

9.66 
10.61 
11.67 
12.83 
14.03 

15.24 
16.41 
17.52 
18.52 
19.36 

20.01 
20.45 


24 
88 
68 
OS 

82 

95 
106 
116 
120 
121 

117 

HI 

100 

84 

65 

44 


20 

20.65^— 
20.63    ^ 


20.37 

19.91 
19.28 
18.51 
17.64 
16.72 

15.79 
14.88 
14.01 


20 
46 

03 

77 
87 
02 
93 

91 
87 


23.237 
1.007 


9.19 
+0.120 


+0.06 
+0.1 


0.00 
-fO.9 
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APPARENT  PLACES  OF  STAE8,  1918, 


FOE  THE  UPPEK  TRANSIT  AT  WASHINGTON. 


Wuhlncton 
ICcanTune. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 


Mar. 


19.3 
1.3 
11.2 
21.2 
31.2 


Apr. 


10.2 
20.1 
30.1 
May  10.1 
20.0 

30.0 

June    9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.7 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    5.6 

15.6 

25.5 

Dec.    5.5 

15.5 
25.4 
35.4 


f  AurifK. 
Var.  3.0-4.5 


Right 
Aaoension. 


h     m 
4    56 


Mean  Place 
Sec  a,  Tan  d 


D^a,  Dm  a 


s 
8.140 
8.131 
8.061 
7.938 
7.768 

7.561 
7.330 
7.088 
6.850 
6.630 

6.439 
6.291 
6.192 


9 

70 

123 

170 

307 

231 
242 
238 
220 
101 

148 
99 


Declina- 
tkMi. 


+43  42 


It 


6.151  -- 

6.168   ^^ 

77 

6.245 


6.381 
6.573 
6.815 
7.099 

7.422 
7.774 
8.148 
8.536 
8.935 

9.336 

9.732 

10.122 

10.499 

10.857 

11.194 
11.503 
11.777 
12.012 
12.200 

12.335 
12.415 
12.436 


136 
192 
242 
284 
323 


362 
874 
888 
399 
401 

396 
390 
377 
358 
337 


309 
274 
235 
188 
135 


80 
21 


115 

102 

82 

56 

31 


18.26 
19.41 
20.43 
21.25 
21.83 

22.14 
22.18  — 
21.92  ^ 
21.40  " 
20.61   '^ 

100 

19.61 
18.42 
17.13 
15.78 
14.42 

13.10 
11.87 
10.77 

9.83 

9.07 

8.50 
8.13 
7.96 
7.97 
8.18 

8.54 

9.06 

9.73 
10.52 
11.43 

12.45 
13.56 
14.77 
16.03 
17.34 

18.66 
19.95 
21.10 


/S  Camelop. 
Mag.  4.2 


Rffl^t 
ABOWiton. 


119 
129 
135 
136 
132 


123 

110 

94 

76 

57 

37 
17 

1 

21 
36 

52 
67 
79 
91 
102 

HI 
121 
126 
131 
132 

129 
121 


4.922 
1.383 


11.62 
+0.956 


+0.09 


D^d,D^d    l-hO.l 


-0.02 


h     m 
4    56 


8 

11.37 
11.32 
11.19 
10.98 
10.70 

10.38 

10.01 

9.64 

9.27 

8.94 

8.65 
8.41 
8.25 
8.16 
8.16 

8.25 
8.41 
8.66 
8.98 
9.36 

9.80 
10.28 
10.80 
11.34 
11.90 

12.47 
13.03 
13.58 
14.12 
14.63 

15.10 
15.53 
15.91 
16.22 
16.46 

16.63 
16.71 
16.71 


5 
13 
21 
28 
32 

87 
87 
87 
33 
29 

24 

16 
9 
0 
9 

16 
25 
32 
38 
44 

48 
52 
54 
56 
57 

56 
55 
54 
51 
47 

43 
38 
31 
24 
17 

8 
0 


DeoUna- 
tkm. 


+60  19 


It 


35.10 
37.08 
38.83 
40.28 
41.36 


198 

175 

145 

108 

68 


42.04 

42.28  — 

42.08  ** 

41.44   •* 

40.40^^ 
139 


C  AurifK. 
Mag.  3.9 


Right 
Aaoension. 


39.01 
37.31 
35.39 
33.31 
31.16 

29.01 
26.93 
24.97 
23.19 
21.65 

20.37 
19.35 
18.65 
18.24 


170 
192 
208 
215 
215 


208 
196 
178 
154 
128 

102 

70 

41 

8 

18.16  — 
22 

18.38 
18.90 
19.72 
20.81 
22.15 


23.74 
25.53 
27.50 
29.62 
31.82 

34.05 
36.25 
38.33 


52 

82 
109 
134 
150 

179 
197 
212 
220 
223 

220 
208 


h     m 
4    56 

8 

47.701 
47.693 
47.630 


8 
68 


7.002 
2.020 


26.60 
+1.755 


+0.11 
+0.1 


-0.03 
+1X> 


115 
150 
192 

218 
230 
227 
313 
181 


46.095 

45.952   ^ 
93 

45.859 

45.819  — 

45.836   ^^ 
75 


47.515 
47.356 

47.164 
46.946 
46.716 
46.489 
46.276 


45.911 
46.043 
46.227 
46.460 
46.735 

47.046 
47.384 
47.745 
48.119 
48.501 

48.886 
49.268 
49.643 
50.005 
50.349 

50.673 
50.970 
51.234 
51.460 
51.643 

51.776 
51.856 
51.883 


132 
184 
233 
375 
811 

338 
861 
874 
882 
885 

382 
375 
362 
344 
324 


297 
264 
226 
183 
133 


80 
27 


Declhuk 
tioa. 


+40  57 


It 


102 
88 

71 
51 
36 


33.10 
34.12 
35.00 
35.71 
36.22 

36.48 
36.49  — 
36.23  ^ 

50 
73 
91 


35.73 
35.00 

34.09 
33.01 
31.82 
30.60 
29.38 

28.22 
27.14 
26.18 
25.38 
24.76 


108 
119 
122 
122 
116 

108 
06 
80 
62 
45 


24.31 
24.05 
23.96  — 
24.05 
24.30 


36 
9 

9 
25 
38 


24.68 
25.18 
25.81 
26.55 
27.37 

28.28 
29.26 
30.31 
31.41 
32.55 

33.70 
34.83 
35.90 


50 
63 
74 
82 
91 

98 
105 
110 
114 
115 

113 
107 


iTtiuL 
Mag.  4.7 


Risht 
AsomlGn. 


h     m 
4    58 

8 

14.182 

14.183  — 

14.139  ^ 
86 

134 
154 


14.053 
13.929 

13.775 
13.602 
13.419 
13.238 
13.070 

12.924 
12.812 
12.738 


173 

183 
181 
168 
146 

113 
74 


44.592 
1.324 


26.88 
+0.868 


+0.08 
\+0.1 


-0.02 


12.708  — 
12.725  " 

64 

12.789 

111 

154 
193 
238 
357 

380 
396 
309 
314 

317 

314 
306 

397 
384 
367 

345 
319 
191 
155 
115 


12.900 
13.054 
13.247 
13.475 

13.732 
14.012 
14.308 
14.617 
14.931 

15.248 
15.562 
15.868 
16.165 
16.449 

16.716 
16.961 
17.180 
17.371 
17.526 


17.641 
17.713 
17.740 


72 
37 


Deeliuk- 


+21  28 


// 


29.14 
29.09 
29.03 
28.95 
28.84 

28.68 
28.45 
28.19 
27.88 
27.54 

27.18 
26.83 
26.53 
26.29 
26.13 

26.07 
26.13 
26.30 
26.59 
26.98 

27.45 
27.99 
28.56 
29.14 
29.71 

30.22 
30.67 
31.03 
31.31 
31.50 

31.61 
31.65 
31.64 
31.60 
31.54 

31.48 
31.42 
31.37 


5 
6 
8 
U 
16 

23 

as 

31 
34 
36 

85 

30 

2( 

16 

6 

6 
17 
39 
39 
47 

54 

57 
SS 
57 
51 

45 

30 
28 
19 
U 

4 

1 
4 
6 
6 

6 
6 


11.591 

1.075 


25.73 
+0.893 


+0.07 
l+OA 


-0.01 
-l-LO 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


nTmie. 


I.  0.4 
10.4 
20.4 
30.4 

b.    9.3 


IT. 


19.3 
1.3 
11.2 
21.2 
31.2 

»r.  10.2 
20.1 
30.1 

ly  10.1 
20.1 

30.0 

ne    9.0 

19.0 

28.9 

ly    8.9 

18.9 
28.9 
7.8 
17.8 
27.8 


11  Oxioiiii. 
Mag.  4.6 


Right 


«• 


pt.  6.8 
16.7 
26.7 

It.  6.7 
16.6 


►V. 


c. 


26.6 

5.6 

15.6 

25.5 

5.5 

15.5 
25.5 
35.4 


h     m 
4    59 

8 

65.422  J 
55.424  — 
55.382  *^ 
55.299  ® 
55.180  "* 

147 

55.033 
54.865 
54.689 
54.513 
54.350 

54.208 
54.096 
54.022 
53.991 
54.004 

54.063 
54.166 
54.312 
54.495 
54.713 

54.959 
55.227 
55.511 
55.807 
56.110 

56.414 
56.716 
57.012 
57.299 
57.573 

67.829 
58.066 
58.277 
58.460 
58.609 

58.721 
58.791 
58.817 


168 
176 
176 
163 
142 

112 
74 
31 

13 
59 

103 
146 
183 
318 
246 

268 
284 
296 
303 
304 

302 
296 
287 
274 
256 

237 
211 
183 
149 
112 

70 
26 


I>eoUn»- 

tkXL 


+16  17 


tt 


29.87 
29.47 
29.11 
28.78 
28.48 

28.19 
27.92 
27.66 
27.42 
27.22 

27.06 
26.96 
26.93 
27.00 
27.19 

27.49 
27.90 
28.43 
29.06 
29.77 

30.53 
31.31 
32.09 
32.81 
33.47 

34.02 
34.44 
34.71 
34.83 
34.81 

34.66 
34.38 
34.02 
33.60 
33.15 

32.69 
32.25 
31.83 


40 
36 
33 

ao 

29 

27 
26 
24 
20 
16 

10 
3 

7 
19 
30 

41 
53 
63 
71 
78 

78 
78 
72 
66 
55 

42 
27 
12 

2 

15 

28 
36 
42 
45 
46 

44 
42 


ff  AvAgfs, 
Mag.  3.3 


Right 
Aaemakm. 


h     m 
5      0 


s 
48.862 
48.858 
48.798 
48.686 
48.528 

48.334 
48.115 
47.884 
47.655 
47.443 

47.258 
47.113 
47.016 


4 

60 
112 
158 
194 

219 
231 
229 
212 
186 

145 
98 


46.972  — 

46.985   ^^ 
70 

47.055 


47.182 
47.363 
47.592 
47.863 

48.171 
48.507 
48.866 
49.239 
49.621 

50.006 
50.390 
50.767 
51.132 
51.480 

51.809 
52.111 
52.381 
52.615 
52.803 

62.941 
53.026 
53.055 


127 
181 
229 
371 
308 


DeoUna- 
tion. 


+41    7 


It 


104 
91 
73 
54 
29 


35.29 
36.33 
37.24 
37.97 
38.51 

38.80 
38.84-- 
38.62  " 

47 
71 
90 


336 
359 

373  I 

382| 
385 

384 
377 
365 
348 
329 

302 
270 
234 
188 
138 


85 
29 


38.15 
37.44 

36.54 
86.48 
34.30 
33.08 
31.86 

30.68 
29.58 
28.60 
27.77 
27.11 

26.61 
26.31 
26.17  — 
26.20     ^ 


106 
118 
122 
122 
118 

110 
98 
83 
66 
50 

30 


26.40 

26.73 
27.19 
27.76 
28.46 
29.24 

30.11 
31.07 
32.10 
33.19 
34.32 

35.47 
36.61 
37.69 


20 
33 

46 
67 
70 

78 
87 

96 
103 
109 
113 
115 

114 
108 


tLepoili. 
Mag.  3.3 


Right 

AttMDSiOII. 


h  m 
6   1 

s 

61.591 
61.658 


61.481 
61.366 
61.214 

61.036 
60.840 
60.636 
60.431 
60.238 


33 

77 


116 
151 
178 


196 
305 
304 
193 
172 


60.066 
69.923 
59.816 
59.751  23 
59.729  — 

24 

59.753 

69 
113 
154 
189 
333 


69.822 
69.936 
60.089 
60.278 

60.500 
60.748 
61.016 
61.298 
61.591 

61.888 
62.184 
62.474 
62.753 
63.017 

63.261 
63.481 
63.673 
63.832 
63.953 


248 
268 
282 
393 
297 


396 
390 
379 
364 
344 


320 
192 
159 
121 
80 


64.033  3^ 
64.070  — 
64.062     * 


Decllna- 
tian. 


-22  28 


52.20 
64.39 
66.34 
67.97 
59.27 

60.22 

60.78  j^ 
60.97  — 

60.79  ^® 

60.24   ^ 

89 

69.35 


319 
196 
163 
130 
95 


56 


68.12 

66.58 
64.77 
62.71 

60.46 
48.07 
45.60 
43.11 
40.67 

38.36 
36.24 
34.38 
32.86 
31.73 


133 
154 
181 
306 
325 

339 
347 
349 
244 
333 

311 
186 
153 
113 
69 


31.04^ 
30.81  — 
31.07  ^® 
31.80  " 
33.00  ^^ 

161 

34.61 

195 

225 

243 

354 

356 

349 
332 


36.56 
38.81 
41.24 
43.78 

46.34 
48.83 
61.15 


ySSrldani. 
Mag.  2.9 


Right 


h     m 
5      3 


8 

61.392 
61.384 
61.336 
61.246 
61.128 

60.973 
60.803 
60.624 
60.446 
60.278 

60.130 
60.011 
49.926 
49.880 


8 

49 

89 

138 

150 

170 
179 
179 
167 
148 

119 
85 
46 
3 


49.877  — 

41 

49.918 
60.001 
60.126 
50.287 
60.481 


60.706 
60.951 
61.216 
51.492 
51.776 

52.063 
62.349 
52.630 
62.901 
53.159 

53.401 
53.622 
53.820 
53.988 
54.124 

54.222 
54.279 
54.295 


83 
124 
162 
194 
334 

346 
365 
376 
884 
387 

386 
381 
371 
358 
343 

331 
198 
168 
188 

98 


67 
16 


D60li.J^ 

tian. 


-  6  11 


n 


147 

131 

111 

91 

60 

48 
34 


29.91 
31.38 
32.69 
33.80 
34.71 

35.40 
35.88 
36.12 
36.14  — 
36.93  ^^ 

48 

36.50 
34.84 
33.98 
32.91 
31.64 

30.22 
28.66 
27.00 
25.29 
23.67 

21.90 
20.33 
18.91 
17.72 
16.77 


66 

86 

107 

137 

142 

156 
166 
171 
173 
167 

157 

143 

119 

95 

65 


33 

15.80  — 

15.82    * 

16.19  *^ 

16.89  '^ 
90 

17.88 

136 

145 

161 

167 

169 

164 
165 


19.14 

20.59 
22.20 
23.87 

25.56 
27.20 
28.75 


I  Place 
f,Tan^ 


52.930 
1.037 


27.47 
+0.273 


45.730 
1.328 


29.38 
+0.873 


59.350 
1.082 


49.27 
-0.414 


49.097 
1.004 


29.23 
-0.091 


+0.07 
+0.1 


0.00 
+1.0 


+0.08 
+0.1 


-0.02 
+1.0 


+0.05 
\+0A 


+0.01 


+0.06 
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FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahixiKton 
Mean  Tune. 


Jan.  0.4 
10.4 
20.4 
30.4 

Feb.    9.3 

19.3 
Mar.  1.3 
11.2 
21.2 
31.2 

Apr.  10.2 
20.1 
30.1 

May  10.1 
20.1 

30.0 

June    9.0 

19.0 

28.9 

July    8.9 

18.9 
28.9 
Aug.  7.8 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.6 

26.6 

Nov.    5.6 

15.6 

25.5 

Dec.    5.5 

15.5 
26.5 
35.4 


/iAmiciB. 
Mag.  4.8 


Ascmirion. 


h 
5 


m 
7 


8 

51.896 


8 


51.904  — 
51.864  ^ 
51.764  ^~ 
51.609  ^** 

182 

51.427 


ao9 

220 
220 
206 
182 


51.218 
50.998 
50.778 
50.572 

50.390 
50.246 
50.147 
50.100  — 
50.106    ® 

61 

50.167 


144 
99 


50.282 
50.449 
50.664 
50.920 

51.211 
51.529 
51.871 
52.229 
52.595 

52.966 
53.336 
53.700 
54.055 
54.396 

54.719 
55.016 
56.284 
55.518 
65.709 

55.853 
65.944 
55.982 


115 
167 
215 
256 
291 

318 
342 
358 
366 
371 

370 
364 
355 
341 
323 

297 
268 
234 
191 
144 


91 
38 


Declina- 
tion. 


+38  23 


11 


23.95 
24.85 
25.65 
26.30 
26.79 

27.07 
27.13  — 
26.96  ^* 


90 
80 
65 
49 

28 


26.56 
25.96 

25.16 
24.24 
23.22 
22.14 
21.06 

20.02 
19.06 
18.21 
17.50 
16.92 

16.50 
16.25   ^^ 
16.14  — 
16.18     * 

16 
29 


89 
60 
80 

92 
102 
108 
108 
104 

96 
85 
71 
58 
42 

25 


16.34 

16.63 
17.01 
17.48 
18.04 
18.67 

19.38 
20.15 
20.99 
21.88 
22.82 

23.78 
24.75 
26.68 


38 
47 
56 
63 
71 

77 
84 
89 
94 
96 

97 
93 


19  H.  Camdop. 
Mag.  5.2 


Right 


h     m 
5      9 

s 
11.21 

10.99 

10.54 

9.91 

9.10 


22 
45 
63 
81 
94 


8.16 
7.14 

6.08 
5.03 
4.04 

3.15 
2.39 
1.81 
1.42 


102 

106 

105 

99 

89 

76 
58 
39 


1.23-1? 

3 

1.26 
1.49 
1.94 
2.58 
3.39 


4.36 
5.46 
6.68 
7.98 
9.34 

10.74 
12.14 
13.53 
14.89 
16.16 

17.36 
18.43 
19.36 
20.12 
20.69 

21.04 
21.18 
21.08 


23 

45 
64 
81 
97 

110 
122 
130 
136 
140 

140 
139 
136 
127 
120 

107 
92 
77 
57 
35 

14 
10 


Declina- 
tion. 


+79    8 


11 


32.30 
36.09 
37.61 
39.77 
41.48 

42.68 
43.33 


43.40  — 
42.88  " 
41.82  ^^ 

156 

40.26 


279 
252 
216 
171 
120 


65 


38.27 
36.93 
33.31 
30.63 

27.66 
24.80 
22.02 
19.42 
17.06 

14.95 
13.20 
11.80 
10.81 
10.23 

10.08 
10.35 
11.05 
12.16 
13.67 

15.56 
17.78 
20.30 
23.06 
25.97 

28.98 
31.99 
34.89 


199 
234 
262 
278 
287 

286 
278 
260 
237 
210 


175 

140 

99 

58 
15 

27 

70 

111 

151 

188 

223 
252 
275 
292 
301 

301 
290 


/iLepoils. 
Mag.  8.3 


RiRht 
Ascension. 


h  m 
6   9 


8 

17.115 
17.100 
17.040 
16.941 
16.807 

16.644 
16.462 
16.269 
16.076 
15.893 

15.730 
15.593 
15.492 
15.430 


15 

60 

99 

134 

163 

182 
193 
193 
183 
163 

137 

101 

62 


20 

15.410  — 
25 

15.435 

AA 

16.604 


15.614 
15.764 
15.949 

16.166 
16.406 
16.667 
16.943 
17.229 

17.519 
17.809 
18.095 
18.371 
18.633 


110 
150 
185 
216 

240 
262 
276 
286 
290 


290 
286 
276 
262 
247 


18.880 

19.105 
19.302 
19.469 
19.601 

19.696 
19.748 
19.756 


225 
197 
167 
132 
95 

52 

8 


DecUn»> 
tion. 


-16  17 


»/ 


68.29 
70.29 
72.06 
73.56 
74.77 

75.68 

76.26  ^ 

76.51  — 

76.44     ^ 

76.05  * 
71 

75.34 


200 

in 

150 

121 

91 


58 


74.34 
73.06 
71.52 
69.77 

67.82 
65.72 
63.54 
61.32 
59.13 

57.03 
66.08 
63.37 
51.93 
50.84 


100 

128 
164 
175 
195 

210 
218 
322 
219 
210 

195 
171 
144 
109 
70 


50.14^ 

49.85  — 

60.00   " 

50.69   * 

51.60  '^^ 
139 


/SOzioiiit. 

(Rigd.) 

Mag.  0.3 


52.99 
54.71 
66.69 
68.87 
61.13 

63.42 
66.66 
67.76 


172 
198 
218 
226 
229 

224 
210 


Rii^t 


h     m 
5    10 

8 

38.067 
38.061 
38.015 
37.927 
37.803 


6 
46 


124 
150 

173 
182 
182 
173 
154 

126 
93 
63 


37.653 
37.481 
37.299 
37.117 

wv.<744 

36.790 

36.664 

36.571 

36.518 

36.507  — 
82 

36.539 

36.613 

36.729 

36.883 

37.070 

37.287 
37.527 
37.788 
38.062 
38.344 

38.630 
38.917 
39.199 
39.473 
39.734 

39.981 
40.207 
40.408 
40.581 
40.721 

40.823 
40.884 
40.903 


74 
116 

154 
187 
217 

340 
361 
374 
383 
286 

287 
383 
374 
361 
347 

226 
201 
173 
140 
102 


61 
10 


tioa. 


-8  17 


m 

Iff 


44.79 
46.42 
47.S9 
49.13 
60.15' 

50.92 
51.45 

61.71 


51.72- 

51.47  * 

• 

50.98 
60.24  ^_ 


1 


49.27 
48.06 

46.69 

45.12 
43.42 
41.62 
39.77 
37.92 


m 
w 

157 

m 

ID 

us 
la 

179 


36.13 
34.46 
32.96 
31.69 
30.70 


187 
ISO 

vrt 

99 

06 

30.04  ^ 

29.73-; 

29.79 

30.21 

31.00 


4 

7 
U 


32.12 
33.51 
36.13 
36.90 
38.76 

40.64 
42.48 
44.21 


13 

16: 
it: 
i» 

18f 


it: 


Mean  Place 
Sec  ^,  Tan  a 


48.843 
1.276 


18.95 
+0.792 


1.021 
5.307 


23.81 
+5.212 


14.855 
1.042 


66.09 
-0.292 


35.774 
I.OII 


43.56 
-0.146 


Df  a,  Dm  a    I 


+0.08 
+0.1 


-0.01 
+1.0 


+0.20 
1+0.1 


-0.08 
+1.0 


+0.05 
+0.1 


0,00 
+1.0 


+0.06 
+0.1 


0.00 
+1.0 


APPARENT  PLACES  OF  STABS,  1918.  361 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OF  STABS,  1918. 

FOB  THE  trPPEB  TRANSIT  AT  WASHINGTON. 


APPABENT  PLACES  OF  STARS,  1918.  363 

FOR  THE  UPPEB  TRANSIT  AT 


364 


APPARENT  PLACES  OF  STARS,  1918. 


FOE  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


Washlnston 
ICean  Tune. 


Jan.  0.5 
10.4 
20.4 
30.4 

Feb.    9.3 


Mar. 


19.3 
1.3 
11.3 
21.2 
31.2 


Apr. 


10.2 
20.2 
30.1 
liay  10.1 
20.1 

30.0 

June    9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    5.6 

15.6 

25.6 

Dec.    5.5 

15.6 
25.5 
35.4 


Mean  Place 
Sec  d.  Tan  d 


D|fr  a,  Dm  a 


^  Oiloiiis. 

Mag.  4.5 


Right 
Agoension. 


h     m 
5    30 


21.551 
21.577  — 
21.557   ^ 

61 
102 
183 


21.496 
21.394 

21.261 
21.102 
20.929 
20.752 
20.582 

20.428 
20.300 
20.203 
20.146 


159 
173 
177 
170 
154 

128 
97 
67 


20.130  — 

28 


20.158 
20.229 
20.342 
20.493 
20.677 


20.893 
21.133 
21.394 
21.669 
21.955 

22.247 
22.542 
22.835 
23.124 
23.404 

23.672 
23.923 
24.154 
24.357 
24.530 

24.667 
24.762 
24.814 


71 

113 
161 
184 
216 

240 
261 
275 
286 
292 

295 
293 
289 
280 
268 

261 
231 
203 
173 
137 


95 
62 


Declina- 
tion. 


+  9  26 


»t 


6.10 
5.33 
4.66 
4.08 
3.59 

3.19 
2.88 
2.66 
2.51 
2.45 

2.47 
2.59 
2.83 
3.16 
3.61 

4.18 
4.86 
5.63 
6.47 
7.36 

8.28 

9.17 

10.02 

10.77 

11.38 

11.85 
12.11 
12.18 
12.05 
11.70 

11.18 

10.50 

9.70 

8.82 
7.90 

6.98 
6.10 
5.28 


77 
67 
68 
49 
40 

31 

22 

15 

6 

2 

12 
24 
33 
45 
57 

68 
77 
84 
80 
02 

89 
85 
76 
61 

47 

26 

7 

13 
36 
52 

68 
HO 
88 
92 
92 

88 
82 


19.071 
1.014 


5.91 
+0.166 


+0.07 
l-hO.l 


0.00 
+1.0 


t  Oiioxilg. 
Mag.  2.9 


Riglit 
Asocniton. 


h     m 
5    31 


27.639 
27.654  — 
27.625  ^ 
27.554  ^ 
27.444  ^^^ 

140 


DecUn»- 

tiOQ. 


-  5  57 


27.304 
27.139 
26.961 
26.779 
26.603 


166 
178 
182 
176 
160 


26.443  ,^ 

136 
26.307  ^^ 

26.204   ^^ 

26.137   ^ 

26 

26.111  — 
16 


150 
144 
124 
104 
79 


67 
S3 


26.127 
26.185 
26.282 
26.419 
26.591 

26.793 
27.020 
27.268 
27.533 
27.809 

28.092 
28.378 
28.063 
28.943 
29.216 

29.474 
29.716 
29.935 
30.128 
30.289 

30.413 
30.497 
30.537 


68 

97 

137 

172 

»2 


227 
248 
265 
276 
283  i 


47.57 
49.16 
50.60 
51.84 
52.88 

53.67 
54.24 
54.57   ^, 
54.68  — 
54.53   " 

S6 

54.17 
53.59 
52.77 
51.76 
50.55 

49.18 
47.66 
46.04 
44.36 
42.67 

41.03 
39.47 
38.06 
36.86 
35.91 


68 

82 

101 

121 

137 

152 
162 
168 
100 
164 

166 

141 

120 

96 

64 


286 
285 
280 
272 
259 


242 
219 
193 
161 
124 


84 
40 


35.27  3^ 
34.96  — 
34.98     ^ 


35.37 
36.10 

37.15 
38.47 
40.01 
41.72 
43.51 

45.32 
47.10 

48.78 


89 

73 

105 

182 
164 
171 
179 
181 

178 
168 


^OxlOBiS. 

Mag.  1.8 


Rii^t 
AttMosioin. 


25.293 
1.005 


46.17 
-0.104 


I 


+0.06 
0.0 


0.00 
+1.0 


h     m 
5    32 

fir   ^ 
5.517  — 

5.493  ^ 

67 
105 
136 


5.426 
5.321 

5.185 
5.024 
4.849 
4.670 
4.497 

4.341 
4.208 
4.108 
4.045 


161 

175 
179 
173 
166 

133 

100 

63 


2a 
4.022  — 

19 

4.041 
4.103 
4.205 
4.344 
4.518 


4.723 
4.952 
5.203 
5.468 
5.745 

6.029 
6.315 
6.601 
6.883 
7.156 

7.416 
7.661 
7.883 
8.080 
8.245 

8.374 
8.462 
8.508 


62 
102 
139 
174 
205 

220 
251 
265 
277 
284 

286 
286 
282 
273 
260 

245 

222 
197 
165 
129 

88 
46 


Declina- 
tion. 


-  1  15 


12.70 
14.07 
15.28 
16.33 
17.21 

17.89 
18.39 
18.69 
18.81 
18.74 

18.47 
18.02 
17.38 
16.57 
15.59 

14.45 
13.19 
11.82 
10.39 
8.94 

7.50 
6.14 
4.91 
3.84 
2.98 

2.40 
2.10 
2.10 
2.41 
3.03 

3.92 
5.07 
6.39 
7.84 
9.38 

10.93 
12.45 
13.89 


137 

121 

105 

88 

68 

60 
80 
12 

7 
27 

46 
64 
81 
98 
114 

26 
37 
43 
46 
44 

36 
23 
07 
86 
68 

80 
0 
1i 
62 
80 

116 
182 
146 
164 
165 

162 
144 


3.119 
1.000 


11.76 
-0.022 


+0.06 
i  0.0 


0.00 
+\.0 


CTaul. 

Mag.  3.0 


Rigjht 


h     m 
5    32 


47.268 
47.803  — 
47.288   " 
47.227   " 
47.128  ^^ 

188 


46.985 
46.819 
46.638 
46.453  ^^ 
46.274  ^'^ 


106 

181 


161 

135 
00 
60 


46.113 

45.978 

45.879 

45.820 

45.805  -- 
31 

45.836 

45.913 

46.033 

46.194 

46.391 

46.619 
46.875 
47.150 
47.442 
47.747 

48.057 
48.371 
48.683 
48.991 
49.290 

49.578 
49.850 
50.099 
50.320 
50.510 

60.661 
50.768 
50.828 


n 

120 
161 
197 
228 

266 
276 
292 
806 
810 

814 
812 
808 
290 
288 

272 
249 
221 
190 
161 


107 
60 


DcoUd*- 
Uon. 


+21    5 
It 

38.02 
37.93 
37.87 
37.82 
37.78 

37.72 
37.63 
37.49 
37.32 
37.11 


36.86 
36.62 
36.39 
36.19 
36.03 

35.95 
35.95 
36.03 
36.19 
36.44 

36.74 
37.08 
37.45 
37.81 
38.14 

38.42 
38.61 
38.72 
38.76 
38.71 

38.58 
38.40 
38.16 
37.93 
37.71 

37.51 
37.35 
37.23 


17 
21 
2S 

34 

a 

» 

1ft 

8 

0 

s 

16 
25 
30 

34 
37 
36 
33 
28 

19 

11 

4 

5 
13 

18 
24 
23 
22 
20 

16 
12 


44.605 

1.072 


36.75 
+0.386 


+0.07 
OA 


0.00 
+1.0 
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sbincton 
mTmM. 


n. 


)b. 


IT. 


>r. 


^y 


0.5 
10.4 
20.4 
30.4 

9.3 

19.3 
1.3 
11.3 
21.2 
31.2 

10.2 
20.2 
30.1 
10.1 
20.1 


COxioxilg. 
Mag.  2.0 


Right 

AwBtKmkKL 


30.0 

ne    9.0 

19.0 

29.0 

ly    8.9 


«• 


18.9 
28.9 
7.9 
17.8 
27.8 


pt.  6.8 
16.7 
26.7 

rt.  6.7 
16.7 


>v. 


5C. 


26.6 

5.6 

15.6 

25.6 

5.5 

15.5 
25.5 
35.4 


iFUce 


h     m 
5    36 

s 

39.633 

39.657  — 
39.636  " 
39.572  ^ 
39.469  ^^ 

134 

39.335 
39.175 
39.001 
38.821 
38.647 

38.489 
38.354 
38.250 
38.183 
38.156 

38.170 
38.226 
38.323 
38.458 
38.628 

38.829 
39.054 
39.301 
39.565 
39.840 

40.122 
40.409 
40.695 
40.977 
41.251 

41.513 
41.760 
41.987 
42.186 
42.354 

42.486 
42.580 
42.627 


160 
174 
180 
174 
158 

136 

104 

67 

27 

14 

56 

97 

13ft 

170 

901 

326 
247 
304 
376 
383 

387 
286 
383 
374 
363 

347 
327 
199 
168 
132 

94 
47 


DeoUnft- 
tioQ. 


-1    58 


// 


67.59 
69.01 
70.28 
71.37 
72.28 

72.99 
73.51 
73.83 
73.95 
73.88 

73.60 
73.14 
72.48 
71.65 
70.65 

69.49 
68.21 
66.82 
65.37 
63.89 

62.43 
61.05 
59.79 
58.72 
57.86 


143 

127 

109 

91 

71 

62 
32 
12 

7 
28 

46 

66 

83 

100 

116 

128 
139 
146 
148 
146 

138 

126 

107 

86 

60 


a  ColnmlMB. 

Mag.  2.8 


Right 


57.26   ^ 

56.97  — 

56.98  * 


57.32 
57.96 

58.88 
60.05 
61.42 
62.93 
64.52 

66.13 
67.71 
69.20 


84 

64 
92 

117 
137 
151 
150 
161 

158 
149 


37.254 
1.001 


66.44 
-0.035 


h     m 
5    36 

s 
43.134 
43.110 


24 
76 


+0.06 
0.0 


0.00 
+1.0 


43.035 
42.913 
42.748 

42.548 
42.324 
42.084 
41.839 
41.601 

41.380 
41.184 
41.022 
40.900 
40.822 

40.792 
40.810 
40.875 
40.987 
41.142 

41.334 
41.562 
41.820 
42.101 
42.401 

42.712 
43.030  '^* 
43.349  '^^ 
43.662  '^^ 
43.963**^ 

284 

44.247 


122 
166 

200 

334 
340 
346 
338 
321 

196 

162 

122 

78 

30 

18 

66 

112 

156 

193 

338 

358 
381 
800 
811 


44.507 
44.738 
44.933 
45.086 

45.193 
45.251 
45.257 


360 
331 
196 
153 
107 


58 
6 


DeoUna- 
tkm. 


-34    6 


tt 


65.68 
68.49 
71.02 
73.22 
75.04 

76.44 
77.40 
77.90 
77.95 
77.55 

76.72 
76.48 
73.86 
71.91 
69.65 

67.14 
64.46 
61.66 
58.81 
56.00 

53.31 
50.82 
48.62 
46.77 
45.36 


381 
358 
320 
182 
140 


96 
50 
6 
40 
88 

124 
162 
196 
226 
251 

268 
380 
286 
381 
369 

349 
320 
186 
141 
98 

44.43  ,. 
44.05  — 
44.21  ^* 
44.94  ^ 
46.21^^ 

178 


OAoiifie. 
Mag.  5.5 


Right 


47.99 
50.22 
52.82 
55.69 
58.74 

61.85 
64.91 
67.85 


228 
260 
287 
306 
811 

306 
294 


40.782 
1.208 


62.00 
-0.677 


h     m 
5    39 

36!431 
36.471  — 
36.441  * 
36.342  •• 
36.184  *" 

309 


+0.04 
0.0 


0.00 
+1,0 


35.975 
35.727 
35.457 
35.178 
34.908 


348 
370 
379 
270 
846 


34.462  ,^ 
34.290  ,„ 

107 

34.183 
34.138  — 

18 


34.156 
34.240 
34.387 
34.591 

35.153 
35.498 
35.874 
86.278 
36.700 

37.136 
37.678 
38.021 
38.459 
38.887 

39.298 
39.684 
40.038 
40.352 
40.618 

40.828 
40.973 
41.052 


84 

147 
304 
367 
806 

846 
876 
404 
433 
436 

442 
443 
438 
428 
411 

886 
854 
314 
366 
310 

146 

79 


Deolina- 
tion. 


+49  47 


tt 


156 
147 
133 

109 


64 


33.45 
35.01 
36.48 
37.80 
38.89 

39.72 
40.26 
40.45  — 
40.31   " 

47 
78 

106 
129 
145 
156 
162 

163 
159 
149 
138 
121 

106 
86 
64 
46 
34 


39.84 

39.06 
38.01 
36.72 
35.27 
33.71 

32.09 
30.46 
28.87 
27.38 
26.00 

24.79 
23.74 
22.88 
22.24 
21.78 

21.54 
21.50  — 
21.66   " 


22.01 
22.56 

23.32 
24.25 
25.36 
26.63 
28.04 

29.56 
31.14 
32.72 


86 
55 
76 

93 
111 
127 
141 
152 

158 
158 


32.753 
1.549 


30.17 
+1.183 


CLepoili. 
Mag.  3.7 


Right 


h     m 
5    43 

s 

16.689 
16.705  — 
16.675  * 
16.601   ^* 
16.487  "^ 

146 


16.341 
16.168 
15.981 
15.788 
15.599 

15.424 
15.272 
15.151 
15.066 
15.019 

15.015 
15.054 
15.134 
15.253 
15.409 

15.597 
15.813 
16.052 
16.311 
16.584 

16.866 
17.153 
17.442 
17.728 
18.006 

18.273 
18.522 
18.749 
18.948 
19.115 

19.244 
19.331 
19.373 


173 
187 
193 
189 
175 


152 

121 

85 

47 


80 
119 
156 
188 

816 
839 
259 
373 
383 

387 
389 
386 
378 
367 

349 
827 
199 
167 
129 

87 
42 


tion. 


-14  50 


207 
189 
164 
138 
106 


76 
46 


68.20 
70.27 
72.16 
73.80 
75.18 

76.24 

77.00 

77.45   ^3 

77.58  — 

77.40   ^® 
48 

76.92 

76.14 

75.08 

73.78 

72.23 


78 
106 
180 
166 
176 

190 
201 
308 

308 
303 

190 
169 
146 
113 
76 

53.46 

53.10  — 

53.16    • 

53.64  ^ 

54.56  " 
130 

55.86 

166 

193 

214 

336 

332 

229 
217 


70.48 
68.58 
66.57 
64.49 
62.41 

60.39 
58.49 
56.80 
55.35 
54.22 


57.51 
59.44 
61.58 
63.84 

66.16 
68.45 
70.62 


14.362 
1.035 


65.86 
-0.265 


+0.09 
0.0 


-0.01 
+l.(i 


t+0.05 
i  ^5^ 


0.00 
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Waahixiffton 
ICcanTune. 


Jan.  0.5 
10.4 
20.4 
30.4 

Feb.    9.4 

19.3 
Mar.  1.3 
11.3 
21.2 
31.2 

Apr.  10.2 
20.2 
30.1 

May  10.1 
20.1 

30.1 

June    9.0 

19.0 

29.0 

July    8.9 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    6.6 

15.6 

25.6 

Dec.    5.5 

15.5 
25.5 
35.5 


K  Orlonls. 
Mag.  2.2 


Right 
ABCcnBkm. 


h     m 
5    43 

54.376 

54.399  — 

54.376  ^ 

54.310  ^ 

54.204^^ 
199 

54.065 

53.900 

63.720 

53.533 

53.351 

63.184 
63.038 
52.924 
52.844 


166 

180 
187 
182 
167 

146 

114 

80 


40 

52.804  — 
1 

62.805 

52.848 

52.933 

53.056 

63.214 


Mean  Place 
Sec  a.  Tan  a 


Df  a,  Dm  a 


53.403 
63.620 
53.859 
54.117 
54.388 

54.668 
54.954 
55.240 
55.524 
55.801 

56.067 
56.315 
56.544 
56.746 
56.916 

57,049 
57.143 
57.191 


43 

86 

128 

168 

189 

217 
239 
258 
271 
280 

286 
286 
284 
277 
266 

248 
220 
202 
170 
133 

04 

48 


DeoUna- 
tkm. 


-  9  41 


II 


54.20 
56.04 
57.69 
59.14 
60.34 


184 
166 
146 
120 
06 


61.29  ,, 
61.96 
62.37 
62.50  — 
62.37   ^' 


61.98 
61.33 
60.45 
59.33 
58.00 

56.49 
54.83 
53.06 
51.23 
49.39 

47.59 
45.91 
44.38 
43.09 
42.06 


66 

88 
112 
133 
151 


166 

177 
183 
184 
180 

168 
153 
129 
108 
69 


<^Doxadiis. 
Mag.  4.5 


Right 
Aflccnskm. 


41.37   3^ 

41.03  — 

41.08     * 

41.50   ^ 

42.32   ® 
116 


43.48 
44.94 
46.67 
48.57 
50.59 

52.64 
54.66 
56.59 


146 
173 
190 
202 
206 

202 
193 


52.031 
1.014 


52.25 
-0.171 


+0.06 
0.0 


0.00 
+1.0 


h     m 
5    44 


8 

40.69 
40.60 
40.22 
39.86 
39.42 

38.92 
38.38 
37.82 
37.26 
36.68 

36.14 
36.66 
36.21 
34.83 
34.54 

34.32 
34.20 
34.16 
34.22 
34.37 

34.61 
34.92 
35.31 
35.76 
36.26 

36.80 
37.36 
37.92 
38.48 
39.01 

39.50 
39.93 
40.29 
40.57 
40.76 

40.84 
40.82 
40.70 


19 
28 
86 
44 

60 

64 
66 

67 
67 
64 

49 
44 

38 
» 
22 

12 
4 

6 

16 
24 

31 
39 
46 
60 
64 

66 
67 
66 

63 
49 

43 
36 
28 
19 
8 

2 
12 


DeoUna- 
tion. 


-65  45 


If 


63.22 
66.59 
69.66 
72.33 
74.66 

76.27 

77.45 

78.09 

78.18  — 

77.72  ^ 
97 


837 
806 
268 
222 
172 

118 
64 


76.76 
75.29 
73.37 
71.06 
68.37 

65.40 
62.23 
68.94 
55.59 
62.28 

49.12 
46.20 
43.62 
41.46 
39.79 


146 

192 
232 
268 
297 

317 
329 
336 
331 
316 

292 
268 
216 
167 
110 


Mag.  4.2 


Right 


38.69 
38.22  — 
38.39   " 
39.22   ^ 
40.70  ^** 

206 
42.76 

260 
304 
337 
360 
360 

367 
352 


45.36 

48.40 
51.77 
55.37 

59.06 
62.73 
66.25 


h     m 
5    46 

8 

61.527 

61.578  — 

61.670    * 

61.604  ^ 

61.386  "® 
168 

61.223 

61.028 

60.809 

60.583 

60.362 

50.160 

49.987 

49.863 

49.766  * 

49.729  — 
17 

49.746 


196 
219 
226 
221 
202 

173 
134 


37.415 
2.436 


58.66 
-2.222 


0.00 
0.0 


+0.01 
+1.0 


49.818 
49.942 
50.115 
50.333 

50.690 
50.879 
51.197 
51.536 
51.892 

52.258 
52.630 
53.005 
53.376 
53.740 

54.088 
54.423 
54.730 
55.007 
55.244 

55.436 
55.575 
55.658 


72 
124 
173 
218 
267 


818 
830 
366 
866 

872 
876 
871 
864 
348 

835 
307 
277 
237 
192 

139 
83 


DeoUnft- 
tioii. 


+39    7 


It 


97 
03 
86 
72 
66 

87 


34.83 
36.80 
36.73 
37.68 
38.30 

38.86 
39.23   ^ 
39.36  — 

39.27  ^ 
38.94  ** 

38.42 
37.70 
36.82 
36.86 
34.80 

33.73 
32.66 
31.66 
30.71 
29.87 

29.15 
28.56 
28.06 
27.70 
27.46 

27.32 

27.28  — 
27.34    • 


62 

72 

88 

97 

106 

107 

107 

101 

94 

84 

72 

60 
40 
36 
24 
14 


<depoils. 
Mag.  3.9 


Riglit 


27.50 
27.77 

28.13 
28.59 
29.15 
29.83 
30.61 

31.47 
32.39 
33.36 


16 
27 
36 

46 
66 
68 

78 
86 

92 
97 


48.356 
1.289 


32.94 
+0.813 


h     m 
5    47 

49.988 

60.000  — 

49.966  ** 

49.886  * 

49.766"^ 
166 


+0.08 
0.0 


0.00 
+1.0 


49.611 
49.430 
49.233 
49.029 
48.828 

48.641 
48.477 
48.343 
48.244 
48.186 

48.170 
48.198 
48.268 
48.379 
48.529 

48.711 
48.924 
49.163 
49.422 
49.697 

49.983 
50.276 
50.570 
50.863 
51.148 

51.421 
51.676 
51.907 
52.110 
52.279 

52.409 
52.495 
52.634 


181 
197 
204 
201 
187 

164 

134 

90 

68 

16 

28 

70 

111 

150 

182 


213 


250 
276 


293 
294 
293 
286 

273 

254 
232 
203 
169 
130 

86 
89 


DaeUM- 
tkn. 


-20  52 


II 


240 
217 

m 

U9 

m 


92 


69.44 
71.84 
74.01 
75.92 
77.51 

78.76 
79.68 
80.21  ^^ 
80.38- 
80.20  ** 

5S 

79.67 
78.80 
77.61 
76.14 
74.41 


87 
119 
147 
178 
196 

218 
22S 
23L 
281 
226 

20» 

18S 

15» 

124 

8S 

53.59 
53.19  — 
63.27     * 
53.83  ^ 
64.86  ^~ 

146 

66.32 

184 
217 
241 
268 
26S 


72.45 

70.32 
68.07 
65.76 
63.45 

61.21 
69.12 
57.24 
65.66 
54.42 


58.16 
60.33 
62.74 
65.32 

67.95 
70.54 
73.04 


258 
250 


47.663 
1.070 


66.69 
-0.382 


+0.05 
0.0 


0.00 
+1.0 


APPARENT  PLACES  OF  STABS,  1918.  367 
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APPARENT  PLACES  OP  STARS,  1918, 


FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wuhlncton 
ICcanTune 


Jan.  0.5 
10.4 
20.4 
30.4 

Feb.    9.4 


^AmiciB. 
Mag.  2.7 


Right 
Aioenaion. 


Mar. 


19.3 
1.3 
11.3 
21.3 
31.2 


Apr. 


10.2 
20.2 
30.1 
May  10.1 
20.1 

30.1 

June    9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.8 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 

Nov.    5.6 

15.6 

25.6 

Dec.    5.5 

15.5 
25.5 
35.5 


61 


Mean  Place 
Sec  df  Tan  d 

D^  a,  Dm  a 


h     m 
5    54 

8 

10.894 

10.955 

10.956  — 

10.901   ^ 

10.793  ^^ 
152 


10.641 
10.455 
10.244 
10.025 
9.810 


186 
211 
219 
215 
201 


9.609  ^„ 

9.302 

9.211   ^, 

9.169  — 
9 

9.178 


9.240 
9.352 
9.512 
9.716 

9.959 
10.234 
10.538 
10.864 
11.206 

11.561 
11.923 
12.289 
12.653 
13.012 

13.359 
13.691 
13.999 
14.279 
14.521 

14.719 
14.866 
14.957 


62 

112 
160 
204 
243 

275 
304 
326 
342 
355 

362 
366 
364 
350 
347 

332 
308 
280 
242 

108 

147 
91 


Decllna- 
tion. 


+37  12 


tt 


30.04 
30.89 
31.73 
32.51 
33.19 

33.74 
34.11 
34.28 
34.25 
33.99 

33.55 
32.94 
32.17 
31.30 
30.36 

29.40 
28.44 
27.52 
26.66 
25.88 

25.20 
24.62 
24.14 
23.76 
23.48 

23.30 
23.18 
23.15 
23.19 
23.31 

23.53 
23.84 
24.24 
24.75 
25.36 

26.08 
26.87 
27.70 


85 
84 
78 
68 
55 

87 
17 

3 

26 
44 

61 
77 
87 
94 
06 

96 
02 
86 
78 
68 

58 
48 
88 
28 
18 

12 
3 

4 

12 
22 

31 
40 
51 
61 
72 

79 
83 


1  Geminomm. 
Mag.  4.3 


Right 
AMcnsiaii. 


7.777 
1.256 


28.98 
+0.759 


62 


h     m 
5    59 

s 

10.896 

10.958 

10.968  — 

10.928  ^ 
87 

126 


+0.08 
0.0 


0.00 
+1.0 


10.841 

10.715 
10.567 
10.379 
10.191 
10.005 

9.833 
9.682 
9.564 
9.484 


158 
178 
188 
186 
172 

151 

118 

80 


38 

9.446  — 
6 

9.452 

9.504 

9.599 

9.736 

9.912 


52 

95 

137 

176 

209 

288 
263 
282 
297 
309 

11.825  ^^* 

12.143  ^^® 

12.462  '^^ 

12.776  '" 
304 

13.080 


10.121 
10.359 
10.622 
10.904 
11.201 

11.510 


13.373 
13.648 
13.896 
14.113 

14.293 
14.430 
14.518 


298 
275 
248 
217 

180 


137 
88 


Dwlina- 
tioa. 


+23  16 


n 


1  G.  Puppis. 
Mag.  6.2 


Right 

Asonslon. 


7.57 
7.56 
7.61 
7.70 
7.80 

7.89 
7.94 
7.94 
7.88 
7.76 

7.58 
7.34 
7.09 
6.82 
6.59 

6.36 
6.18 
6.06 
5.99 
5.99 

6.04 
6.12 
6.22 
6.32 
6.41 

6.46 
6.45 
6.39 
6.26 
6.06 

5.81 
5.54 
5.26 
4.99 

4.77 

4.59 
4.49 
4.45 


1 
5 

9 

10 

9 

5 

0 

6 

12 

18 

24 
25 
27 
23 
23 

18 

12 

7 

0 

5 

8 

10 

10 

9 

5 

1 

6 

13 

20 

25 

27 
28 
27 
22 
18 

10 
4 


h     m 
6      2 


8.153 
1.089 


7.80 
+0.430 


+0.07 
0.0 


0.00 
+1.0 


s 
9.322 

9.298 

9.213 

9.071 

8.878 

8.643 
8.374 
8.084 
7.784 
7.485 

7.200 
6.939 
6.711 
6.522 
6.381 


24 

85 

142 

193 

285 

209 
290 
300 
299 

285 

261 
228 
189 
141 
89 


6.292    „ 

38 

6.254  — 

6.271   *^ 

6.341   '^ 

6.463^ 
170 

6.633 


6.848 
7.103 
7.390 
7.707 

8.044 
8.398 
8.757 
9.116 
9.465 

9.799 
10.107 
10.382 
10.617 
10.803 

10.935 
11.009 
11.022 


215 
255 
287 
817 
837 

854 
859 
859 
349 
334 

808 
275 
235 
186 
132 


74 
13 


DeoUnft- 
tkm. 


-45    1 


It 


73.26 
76.52 
79.51 
82.16 
84.41 

86.22 

87.57 

88.39   „ 
33 

88.72  — 

88.54   ^® 
66 

87.88 


826 
299 
265 
225 
181 


135 
82 


Mag.  4.4 


Bight 
AbwhsIop. 


86.75 
85.19 
83.22 
80.92 

78.30 
75.46 
72.46 
69.37 
66.29 

63.32 
60.52 
58.00 
55.84 
64.13 

62.93 
52.29 


113 
156 
197 
230 
262 

284 

301 
308 
308 
297 


280 
252 
216 
171 
120 

64 
3 


62.26  — 
52.85  ^ 
64.05^* 

in 

55.82 


58.12 
60.86 
63.95 
67.27 

70.72 
74.18 
77.55 


230 
274 
309 
332 
345 

346 
337 


h 
6 


in 
2 


6.808 
1.415 


69.76 
-1.001 


+0.03 
0.0 


0.00 
+1.0 


8 

66.084 
66.094 
66.106  — 
66.069 
66.988  ^ 

119 

66.869 
66.720  ^^ 
55.550*'® 
66.371  ^'^ 
66.193  *" 

166 

66.027 

146 
64.882 

115 
64.767 

64.687 

64.648  — 
1 

64.649 

64.693 


44 

87 
126 
162 
193 

822 
245 
265 
280 
290 

298 

67.162  *** 

57.466  ** 

67.764  ^ 
291 

68.066 

280 
261 
239 
209 

173 

132 
87 


54.780 
54.906 
65.068 

66.261 
56.483 
65.728 
65.993 
66.273 

66.663 
66.861 


68.336 
68.596 
68.835 
69.044 

69.217 
69.349 
69.436 


D«eUn». 
tkQ. 


+14  46 


n 


44.55 
44.03 
43.60 
43.25 
42.98 

42.78 
42.63 
42.50 
42.41 
42.35 

42.31 
42.31 
42.35 
42.44 
42.60 

42.84 
43.14 
43.51 
43.94 
44.42 

44.92 
45.42 
46.89 
46.30 
46.62 

46.82 
46.89 
46.82 
46.68 
46.21 

45.70 
45.09 
44.39 
43.66 
42.92 

42.22 
41.57 
41.00 


53 
43 

35 
27 
90 

15 

13 
9 
6 
4 

0 

4 

9 

16 

24 

30 
37 
43 
48 

50 

50 
47 
41 
33 

20 

7 

7 
24 
37 
51 

61 
70 
73 
74 
70 

65 
57 


53.437 
1.034 


45.52 
+0.264 


+0.07 
0.0 


0.00 
+1.0 


APPAKBNT  PLACES  OF  STABS,  1918. 

FOB  THB  UPPER  TRAifgIT  AT  WASHINGTON. 


72599'~-I018 24 


870 


APPARENT  PLACES  OF  STARS,  1918- 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhlnKton 
Mean  Time. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.3 
Mar.  1.3 
11.3 
21.3 
31.2 

Apr.  10.2 
20.2 
30.2 

May  10.1 
20.1 

30.1 

June   9.0 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 

Nov.    5.6 

15.6 

25.6 

Dec.    5.6 

15.5 
25.5 
36.5 


fx  aeminomm. 
Mag.  3.2 


Right 
AaceDsJon. 


Mean  Place 
Sec  a,  Tan  d 


D^  ay  Dm  a 
/V4  D^^    I 


h     m 
6    18 

2761  ^ 
2.841  ^ 
2.869  — 
2.845  ** 
2.774   ^^ 

114 


2.660 
2.612 
2.340 
2.155 
1.968 

1.791 
1.635 
1.507 
1.414 
1.361 

1.351 
1.386 
1.462 
1.680 
1.737 

1.927 
2.148 
2.395 
2.663 
2.948 

3.246 
3.666 
3.872 
4.190 
4.608 

4.821 
6.122 
5.408 
6.671 
5.906 

6.104 
6.259 
6.367 


148 
172 
185 
187 
177 


156 

128 

03 

53 

10 


34 

77 

118 

157 

190 


221 
247 
268 
285 
298 


310 
316 
318 
818 
313 


301 
286 
263 
235 
108 


155 
108 


tlon. 


+22  33 


// 


23.13 
23.06 
23.06 
23.12 
23.22 

23.33 
23.43 
23.49 
23.51 
23.47 

23.37 
23.22 
23.04 
22.86 
22.65 

22.46 
22.31 
22.19 
22.12 
22.08 

22.07 
22.09 
22.12 
22.13 
22.10 

22.03 
21.90 
21.68 
21.40 
21.05 

20.66 
20.22 
19.78 
19.36 
18.99 

18.69 
18.49 
18.37 


7 
0 
6 

10 

11 

10 
6 
2 

4 

10 

15 
18 
10 
20 
10 

15 

12 

7 

4 

1 

2 
3 
1 

8 

7 

13 
22 
28 
35 
40 

43 
44 
42 
37 
30 

20 
12 


Mag.  5.1 


Right 
AaocDsloiL. 


0.017 
1.083 


24.62 
+0.415 


05 


+0.07 
0.0 


0.00 
+1.0 


h     in 
6    18 

8 

38.870 
38.965 
38.989  — 
38.940  *® 
38.826  ^^* 

173 


38.662 
38.432 
38.177 
37.905 
37.631 

37.372 
37.137 
36.941 
36.794 
36.703 

36.671 
36.700 
36.790 
36.938 
37.141 

37.394 
37.690 
38.026 
38.391 
38.784 

39.197 
39.626 
40.062 
40.504 
40.943 

41.374 
41.789 
42.179 
42.636 
42.861 

43.114 
43.316 
43.451 


I>eoUD»- 
tkm. 


+49  19 


ti 


220 
255 
272 
274 
250 


235 

106 

147 

01 

82 

20 

00 

148 

203 

253 

206 
335 
366 
303 
413 

428 
437 
442 
430 
431 

415 
390 
357 
815 
263 

202 
135 


154 
153 
146 
132 
112 


87 
57 


51.86 
63.39 
64.92 
56.38 
57.70 

58.82 
59.69 
60.26 
60.61  — 
60.43     ® 

40 

60.03 
69.31 
68.33 
57.12 
•56.73 


54.22 
62.63 
51.00 
49.39 
47.84 

46.37 
46.02 
43.81 
42.76 
41.85 

41.13 
40.59 
40.23   ^^ 
40.08  — 
40.12     * 

26 

40.38 
40.85 
41.65 
42.46 
43.55 


72 

08 

121 

130 

151 

ISO 
163 
161 
155 
147 

135 

121 

106 

90 

72 

54 
36 


44.83 

46.25 
47.75 


47 
70 
00 
110 
128 

142 
150 


/?  Cauls  ICaJoila. 
Mag.  2.0 


Right 
AflCflDsioii. 


35.164 
1.634 


52.40 
+1.164 


I 


+0.09 
0.0 


+0.01 
+1.0 


h     m 
6    19 

7.663 
7.701  — 
7.698     ' 

40 

93 

132 


7.649 
7.556 

7.424 
7.261 
7.077 
6.882 
6.685 

6.497 
6.327 
6.181 
6.068 
5.991 

5.963 
5.965 
6.999 
6.083 
6.204 

6.369 
6.545 
6.769 
6.996 
7.263 

7.524 
7.807 
8.097 
8.391 
8.683 

8.968 
9.241 
9.496 
9.727 
9.926 

10.089 
10.209 
10.283 


163 
184 
105 
107 

188 

170 

146 

113 

77 

38 

2 
44 

84 
121 
155 

186 
214 
237 
257 
271 

283 
200 
204 
202 
285 

273 
255 
231 
100 
163 

120 

74 


I>eoIhi»> 
tion. 


-17  64 


»/ 


54.02 
56.40 
58.69 
60.55 
62.22 

63.58 

64.61 

65.30 

65.66 

65.69  — 
32 

65.37 


238 
210 
106 
167 
136 

103 
00 
86 


64 

93 

122 

147 
171 


64.73 
63.80 
62.58 
61.11 

59.40 
57.52 
55.49 
53.36 
51.23 

49.14 
47.14 
45.32 
43.76 
42.50 

43.61 
41.12 


41.08  — 
41.50  ^^ 
42.37   ^ 

130 

43.67 


188 
203 
213 
213 
209 

200 
182 
166 
126 
89 


40 


8  ICaaoccfotii. 

Mag.  4.5 


45.36 
47.39 
49.66 
62.10 

64.64 
57.18 
59.64 


169 
203 
227 
244 
254 


254 
246 


Right 
ABonslDii. 


h     m 
6    19 

8 

27.886 

27.955 

27.976  — 

27.949  ^ 

27.878  ^ 
100 


5.296 
1.051 


51.34 
-0.323 


+0.05 
0.0 


0.00 
+1.0 


27.769 
27.629 
27.466 
27.291 
27.115 

26.949 
26.799 
26.676 
26.584 
26.529 

26.513 
26.638 
26.602 
26.704 
26.841 

27.011 
27.208 
27.430 
27.673 
27.933 

28.205 
28.487 
28.776 
29.068 
29.359 

29.646 
29.923 
30.183 
30.424 
30.636 

30.814 
30.954 
31.048 


140 
163 
175 
176 
166 

150 

123 

02 

55 

16 


25 

64 

102 

137 

170 


197 
222 
243 
260 
272 


282 
289 
292 
291 
287 

277 
260 
241 
212 

178 


140 
94 


DtcUna- 


+  4  38 


II 


116 

104 

90 

73 

58 

44 

28 
15 


6.70 
4.54 
3.50 
2.60 
1.88 

1.30 
0.86 
0.58 
0.43 
0.41- 

10 

0.51 
0.75 
1.11 
1.59 
2.19 

2.92 
3.74 
4.64 
5.61 
6.60 

7.60 

8.65 

9.42 
10.15 
10.74 

11.12 


34 
SB 
48 
00 

73 

83 
90 
97 
99 
100 

95 
87 
73 
5( 
3) 

1' 


11.26- 
11.16   *^ 


10.80 
10.19 

9.35 
8.31 
7.11 
5.80 
4.44 

3.07 
1.75 
0.52 


31 
6 

8 

10 
121 
13 
131 
13 

13: 
12: 


25.405 
1.003 


7.86 
+0.081 


+0.06 
0.0 


0.00 
+1.0 


APPARENT  PLACES  OF  STABS,  1918, 
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WidiiDSton 
KtuiTune. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
tftf.  1.3 
11.3 
21.3 
31.2 

Apr.  10.2 
20.2 
30.2 

May  10.1 
20.1 

30.1 

June    9.1 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.    6.6 

15.6 

25.6 

Dec.    5.6 

15.5 
25.5 
35.5 


Mean  Place 
Sec  a,  Tan  d 


D^o,  Dm  a 
D^a,  D»a 


€r  Axfui. 
Mag.  -0.9 


Right 
Aflocnakm. 


h     m 
6    22 

s 
10.608 
10.587 


10.494 
10.334 
10.113 

9.840 
9.526 
9.183 
8.825 
8.464 

8.114 
7.785 
7.489 
7.235 
7.029 


21 
93 


160 
221 
273 


314 
343 

358 
361 
350 


329 
296 
254 
206 
151 


6.878    ^^ 

6.755  — 
6.783  ^ 
6.873  ^ 

148 

7.021 

202 
252 
298 
336 
367 


7.223 
7.475 
7.773 
8.109 

8.476 
8.866 
9.271 
9.681 
10.085 

10.474 
10.836 
11.164 
11.443 
11.668 

11.831 
11.924 
11.946 


390 
405 
410 
404 
380 

362 
328 
279 
225 
163 


93 
22 


DecUna* 
tkm. 


-52  38 


II 


64.81 
68.31 
71.61 
74.58 
77.16 


850 
330 
207 
258 
214 


79.30 
80.96 
82.11 
82.74 


166 

115 

63 


82.84  — 
42 


82.42 
81.50 
80.11 
78.28 
76.05 


73.49 
70.66 
67.62 
64.47 
61.28 

58.15 
55.18 
52.47 
50.09 
48.15 

46.73 
45.88 
45.64  — 
46.05  *^ 
47.09  ^^ 

166 

48.75 


92 

130 
183 
223 
256 

283 
304 
315 
319 
313 

297 
27X 
238 
194 
142 

85 


50.97 
53.70 
56.83 
60.25 

63.84 
67.50 
71.10 


222 
273 
313 
342 
350 


366 
360 


7.897 
1.648 


61.97 
-1.310 


+0.03 
0.0 


-0.01 
+J.0 


10  Monooeiotii. 
Mag.  5.0 


Right 
Aaoaasfcm. 


h     m 
6    23 

8 

57.089 
57.154 


65 


57.172  — 
57.142  ^ 


57.069 

56.957 
56.814 
56.648 
56.471 
56.291 

56.118 
55.964 
55.834 
55.734 
55.670 

55.644 
55.658 
55.711 
55.801 
55.927 

56.086 
56.273 
56.486 
56.720 
56.972 

57.238 
57.515 
57.800 
58.088 
58.376 

58.660 
58.933 
59.191 
59.429 
59.638 

59.813 
59.948 
60.041 


73 
112 

143 
166 

vn 

180 
173 

154 

130 

100 

64 

26 

14 

58 

90 

126 

159 

187 
213 
284 
252 
266 

277 
285 
288 
288 
284 

273 
258 
238 
209 
175 

135 
93 


Declina- 
tion. 


-  4  42 


40.11 
41.84 
43.39 
44.77 
45.93 

46.87 
47.57 
48.05 
48.30 


48.33  — 
19 

48.14 

47.75 

47.15 

46.35 

45.38 


173 
155 
138 
116 
94 


70 
48 
25 
8 


44.23 
42.96 
41.58 
40.12 
38.63 

37.16 
35.75 
34.47 
33.38 
32.50 


00 

80 

97 

115 

127 
188 
146 
149 
147 

141 

128 

109 

88 

50 


31.91  ^ 
31.62  — 
31.66  J 
32.05 
32.78 


33.83 
35.16 
36.73 
38.47 
40.32 

42.22 
44.09 
45.89 


78 

106 

133 
157 
174 
185 
190 

187 
180 


54.682 
1.003 


37.61 
-0.082 


+0.06 
0.0 


0.00 
+1.0 


V  OemiBomm. 
Mag.  4.1 


Right 
AMcnskm. 


h     m 
6    24 

8.368 
8.45333 
8,486  — 
8.468   ^* 
8.403   •* 

108 


8.295 
8.153 
7.985 
7.804 
7.621 

7.445 
7.289 
7.160 
7.063 
7.006 

6.991 
7.018 
7.087 
7.197 
7.345 

7.526 
7.739 
7.976 
8.236 
8.513 

8.806 
9.108 
9.417 
9.731 
10.044 

10.353 
10.652 
10.938 
11.201 
11.437 

11.637 
11.796 
11.908 


142 
168 
181 
183 
176 


156 

129 

97 

57 

15 


27 

09 

110 

148 

181 


218 
237 
260 
277 
292 


303 
309 
314 
313 
309 


209 
286 
263 
236 
200 


150 
112 


Declina- 
tion. 


+20  15 


52.69 
62.46 
62.32 
52.26 
62.26 

52.30 
52.35 
62.39 
52.41 
52.40 

52.36 
52.29 
52.20 
52.10 
52.01 

51.95 
51.92 
51.92 
51.96 
52.04 

52.14 
52.25 
52.36 
52.43 
52.45 

62.40 
62.27 
52.03 
51.70 
51.28 

50.79 
50.24 
49.67 
49.10 
48.57 

48.10 
47.72 
47.43 


28 

14 

6 

0 

4 

5 
4 

2 

1 
4 

7 
9 
10 
9 
6 

3 
0 
4 

8 
10 

11 

11 

7 

2 

5 

13 
24 
33 
42 
49 

55 
57 
67 
53 
47 

38 
29 


5.668 

1.066 


54.64 
+0.369 


8  LyndB. 
Mag.  6.0 


Right 
AMcnskm. 


h     m 
6    30 

8 

16.89 
17.01 
17.04 
16.97 
16.80 


12 
3 

7 
17 
24 


16.56 
16.26 
15.90 
15.52 
15.13 

14.75 
14.40 
14.10 
13.87 
13.70 

13.60 
13.59 
13.66 
13.81 
14.04 

14.34 
14.70 
15.12 
15.58 
16.09 

16.63 
17.19 
17.77 
18.36 
18.94 

19.52 
20.08 
20.61 
21.09 
21.51 

21.86 
22.12 
22.30 


30 
36 
38 
39 
38 

35 
30 
23 
17 
10 

1 

7 

15 
23 
30 

36 
42 
46 
51 
54 

56 
58 
50 
58 
58 

56 
53 
48 
42 
35 

26 
18 


Declina- 
tion. 


+61   33 


II 


16.58 
18.74 
20.88 
22.93 
24.81 


216 
214 
206 
188 
100 


127 


47 


26.41 

27.68 

28.56 

29.03 

29.06  — 
42 

28.64 

27.81 

26.60 

25.07 

23.27 


21.26 
19.09 
16.86 
14.61 
12.39 

10.27 
8.27 
6.44 
4.82 
3.42 

2.29 
1.41 
0.84 
0.56 
0.59 

0.95 
1.63 
2.62 
3.92 
5.50 

7.32 

9.33 

11.46 


88 

121 
158 
180 
201 

217 
223 
225 
222 
213 

200 
183 
162 
140 
118 

88 
67 
28 

8 
86 

68 

99 

130 

158 

182 

201 
218 


\ 


+0.07 
0.0 


0.00 
+\.0 


12.096 
2.099 


17.93 
+1.846 


+0.11 


+Q.QZ 
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WMhlngton 
ICflaa  Tune. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
Mar.  1.3 
11.3 
21.3 
31.2 

Apr.  10.2 
20.2 
30.2 

May  10.1 
20.1 

30.1 

June    9.1 

19.0 

29.0 

July    9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.    6.6 

15.6 

25.6 

Dec.    5.6 

15.5 
25.5 
35.5 


S^  Canii  Xajozls. 
Mag.  4.5 


RjRht 


64 


h     m 
6    31 

8 

39.565 
39.619 
39.623  — 
39.577  ** 
39.484  ^ 

133 


39.351 
39.185 
38.995 
38.792 
38.585 

38.385 
38.201 
38.041 
37.911 
37.816 


166 
190 

ao3 

207 

aoo 


1S4 
160 

lao 

05 
65 


37.761  jg 
37.746  — 
37.772  ^ 
37.839  '^ 
37.944  ^^ 

141 


Declina- 
tion. 


38.085 
38.260 
38.464 
38.694 
38.947 

39.217 
39.502 
39.796 
40.096 
40.396 

40.691 
40.975 
41.241 
41.485 
41.696 


175 
204 
230 
253 
270 


285 
294 
300 
300 
295 

284 
266 
244 
211 
173 


41.869 
41.999 
42.081 


130 
82 


-22  53 


57.29 
59.95 
62.41 
64.63 
66.56 


266 
246 
222 
198 
169 


68.15 
69.39 
70.25 
70.75 


124 
86 
50 


70.85  — 
25 

70.60 

69.99 

69.04 

67.77 

66.21 


64.40 
62.38 
60.19 
57.90 
55.58 

53.29 
51.11 
49.10 
47.36 
45.93 


61 

96 

127 

156 

181 

202 
219 
229 
232 
229 

218 
201 
174 
143 
103 


44.90^ 

44.30   ^3 

44.17  — 

44.54  *^ 

45.41   ^ 
138 

46.74 

177 

215 

243 

266 

276 

280 
273 


88  H.  Camdop. 

Mag.  5.6 


ABOcBLskn. 


48.51 
50.66 
53.09 
55.7» 

58.51 
61.31 
64.04 


h     m 
6    32 

27!o6 

27.25  — 

27.18     ^ 
30 

54 

73 


26.88 
26.34 

25.61 
24.71 
23.68 
22.58 
21.46 

20.37 
19.36 
18.45 
17.69 
17.11 


90 

108 
110 
112 
109 

101 
91 
76 
68 
39 


16.72  ^^ 
16.55  — 
16.58     ' 


16.82 
17.27 

17.90 
18.73 
19.71 
20.82 
22.06 

•23.40 
24.81 
26.27 
27.75 
29.22 

30.67 
32.03 
33.31 
34.46 
35.45 

36.24 
36.81 
37.14 


24 
45 
68 

83 

98 

111 

124 

134 

141 
146 
148 
147 
145 

136 

128 

115 

99 

T9 

57 


Declina- 
tion. 


+79  39 


ft 


21.37 
24.28 
27.15 
29.86 
32.30 

34.39 
36.04 
37.18 
37.77 
37.78 

37.23 
36.15 
34.58 
32.57 
30.21 

27.56 
24.72 
21.77 
18.78 
15.83 

12.98 

10.31 

7.86 

5.70 

3.86 

2.37 
1.27 
0.59 
0.33 
0.51 

1.14 
2.21 
3.70 
5.58 
7.83 

10.38 
13.13 
16.01 


291 
287 
271 
244 
209 


165 

114 

59 

1 

65 

108 
157 
201 
236 
265 

284 
295 
299 
295 
285 

267 
245 
216 
184 
149 


110 
68 
26 
18 
63 

107 
149 
188 
225 
255 

275 
288 


X  Oeminomm. 
Mag.  1.9 


RlKlit 
ABoension. 


h     m 
6    32 

61.166 

61.257 

61.298  — 

61.287   " 

61.229  ^ 
100 


61.129 
60.994 
60.833 
60.657 
60.477 

60.304 
60.149 
60.018 
59.918 
59.856 

59.833 
59.852 
59.911 
60.009 
60.145 

60.314 
60.513 
60.738 
60.985 
61.251 

61.531 
61.824 
62.125 
62.432 
62.740 

63.044 
63.342 
63.626 
63.890 
64.128 

64.332 
64.495 
64.614 


135 

161 
176 
180 
173 


155 

131 

100 

62 

28 


19 

69 

98 

136 

169 

199 
325 
247 
266 
280 


293 
301 
307 
308 
304 


298 
284 
264 
238 
204 


163 
119 


Declina- 
tion. 


+16  28 


tt 


10.62 

10.13 

9.75 

9.49 

9.31 

9.20 
9.14 
9.12 
9.12 
9.13 

9.15 
9.17 
9.20 
9.26 
9.34 

9.47 

9.63 

9.84 

10.10 

10.37 

10.65 
10.93 
11.16 
11.35 
11.46 

11.46 
11.34 
11.07 
10.68 
10.16 

9.52 
8.78 
8.00 
7.20 
6.42 

5.70 
5.05 
4.50 


49 
88 
26 
18 
11 

6 
3 
0 
1 
3 

3 
8 
6 
8 
13 

16 
31 
36 
37 
38 

38 
33 
19 
11 
0 

13 
37 
89 
63 
64 

74 
78 
80 
78 
73 

65 
65 


SlAuicR. 
Mag.  5.7 


Right 


h     m 
6    32 

61*917  ^^ 
62.025 
62.070  — 
62.064   ^* 
61.979   ^* 

138 


61.851 
61.680 
61.476 
61.265 
61.029 

60.811 
60.612 
60.446 
60.317 
60.234 

60.200 
60.217 
60.285 
60.402 
60.566 

60.771 
61.014 
61.289 
61.593 
61.920 

62.266 
62.626 
62.997 
63.374 
63.753 

64.128 
64.493 
64.841 
66.164 
65.463 

65.700 
65.898 
66.038 


171 
304 
331 
236 
318 


199 

167 

138 

83 

34 


17 

68 

117 

164 

305 

343 
375 
304 
327 
346 

860 
871 
377 
879 
375 

865 
348 
823 
289 
247 

196 
140 


DedlDft. 


+39  27 


ft 


M 
9 
100 
94 
8S 

« 

a 
n 


49.65 
50.59 
51.58 
52.58 
53.52 

54.37 
55.05 
65.56 
65.84 
65.89- 

19 


65.70 
65.30 
64.71 
53.93 
63.02 

52.01 
50.94 
49.84 
48.74 
47.67 

46.64 
46.67 
44.78 
43.97 
43.24 

42.59 
42.03 
41.56 
41.19 
40.94 

40.80 


« 


79 
91 
101 

107 
110 
110 
107 
108 


07 
89 
81 
73 
6! 

8i 

21 

1' 


40.79- 
40.93  ^' 


41.24 
41.71 

42.33 
43.11 
44.00 


8: 

I 

6! 

73 
81 


Mean  Place 
Sec  d.  Tan  d 


37.202 
1.086 


54.68 
-0.422 


15.866 
5.569 


22.49 
+5.479 


58.530 
1.043 


13.15 
+0.296 


68.694 
1.295 


61.81 
+0.823 


D^a,  D«.a      +0.05  0.00 

D^^,D^^   1-0.1  +1,0 


+0.20 
-0.1 


+0.05 
+1.0 


+0.07 
-0.1 


0.00 
+1.0 


+0.08 
-0,1 


+0.01 
+1.0 
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ishincton 
in  Tune. 


D.  0.5 
10.5 
20.5 
dO.4 

h.    9.4 


IT. 


19.4 
1.3 
11.3 
21.3 
31.3 

)r.  10.2 
20.2 
30.2 

ly  10.2 
20.1 

30.1 

ne    9.1 

19.0 

29.0 

ly    9.0 

19.0 
28.9 
7.9 
17.9 
27.9 


«• 


pt.  6.8 
16.8 
26.8 

:t.  6.7 
16.7 


)V. 


JC. 


26.7 

5.7 

15.6 

25.6 

5.6 

15.6 
25.5 
35.5 


1  Place 
r,Tana 


apiotocit. 
Mag.  3.3 


Right 
Aaomskm. 


h     m 
6    47 


8 

24.21 
24.20 
24.08 
23.89 
23.61 

23.27 
22.87 
22.43 
21.96 
21.48 

21.01 
20.55 
20.13 
19.75 
19.42 

19.15 
18.95 
18.83 
18.79 
18.82 

18.93 
19.10 
19.35 
19.67 
20.04 

20.47 
20.94 
21.43 
21.94 
22.45 

22.94 
23.41 
23.83 
24.20 
24.50 

24.72 
24.86 
24.90 


1 

12 
19 
28 
34 

40 
44 

47 
48 
47 

46 
42 
S8 
33 
27 

20 

12 

4 

3 
11 

17 
25 
82 
37 
43 

47 
49 
51 
51 
49 

47 
42 
37 
30 
22 

14 
4 


Decllna- 
tkm. 


-61  50 


tt 


73.32 
77.05 
80.60 
83.89 
86.83 


373 
355 
329 
294 
252 


89.35  ^ 

^^•^1 156 

^2-^7  103 
94.00 

94.48  — 
5 


94.43 
93.87 
92.79 
91.24 
89.24 


86.87 
84.16 
81.19 
78.04 
74.81 

71.58 
68.46 
65.53 
62.91 
60.69 


56 
108 
155 
200 
237 

271 
297 
316 
323 
323 

312 
293 
262 
222 
174 


58.95  ^^^ 
57.76  ^^ 
57.19  — 
57.28  ® 
58.02   ^* 

140 

59.42 

201 
256 
302 
339 
363 


61.43 

63.99 
67.01 
70.40 

74.03 
77.79 
81.56 


376 
377 


21.093 
2.120 


71.78 
-1.869 


^  (Hmlaonim. 

Mag.  3.6 


RifOit 


h     m 
6    47 


120 
62 


8 

26.233 

26.353 

26.415 

26.417  ~ 

26.362   " 
105 


26.257 
26.109 
25.929 
25.729 
25.521 

25.317 
25.129 
24.968 
24.842 
24.756 

24.714 
24.718 
24.769 
24.866 
25.004 

25.182 
25.39? 
25.643 
25.915 
26.212 

26.527 
26.858 
27.202 
27.555 
27.911 

28.267 
28.615 
28.951 
29.266 
29.553 

29.801 
30.004 
30.155 


148 
180 
300 
206 
204 


188 

161 

126 

86 

42 

4 

51 

97 

138 

178 

215 
346 
272 
297 
315 

331 
344 
358 
356 
356 

348 
336 
315 
287 
248 


203 
151 


DtoUiift- 
tkm. 


+34    3 


ft 


37.44 
88.02 
88.69 
39.42 
40.15 

40.82 
41.42 
41.91 
42.23 


58 
67 
73 
73 
67 

60 
49 
32 


42.37   " 
3 

42.34 

42.12 

41.76 

41.25 

40.63 


39.91 
39.14 
38.33 
37.52 
36.71 

35.92 
35.16 
34.43 
33.74 
33.08 

32.45 
31.85 
31.29 
30.77 
30.30 

29.90 

29.59 

29.40 

29.33  — 

29.40     ^ 
23 


29.63 
30.01 
30.52 


23 
36 
51 
63 
72 

n 

81 
81 
81 
79 

76 
73 
60 
66 
68 

60 
56 
52 
47 
40 

31 
19 


88 
51 


TAzfna. 
Mag.  2.8 


Right 
Aaomakm. 


23.203 
1.207 


40.85 
+0.676 


h     m 
6    47 

56.738 

56.765  — 

56.721   ** 

56.609^" 

56.436  ^^ 
229 


56.207 
55.934 
55.627 
55.299 
54.963 

54.630 
54.313 
54.022 
53.766 
53.553 

53.388 
53.275 
53.218 
53.218 
53.273 

53.386 
53.550 
53.765 
54.026 
54.327 

54.662 
55.026 
55.409 
55.804 
56.201 

56.591 
56.964 
57.307 
57.612 
57.869 

58.070 
58.205 
58.274 


273 
307 
828 
336 
333 


317 
391 
356 
313 
165 


113 

57 

0 

55 

113 

164 
315 
361 
301 
335 

364 
383 
395 
897 
300 

373 
343 
305 
357 
301 

135 
69 


DtoUna- 
tion. 


-50  30 


/» 


62.45 
66.05 
69.47 
72.62 
75.44 


360 
343 
315 
383 
340 


77.84 
79.79 
81.25 
82.21 


195 

146 

96 


82.64  — 

7 

82.57 
81.99 
80.93 
79.41 
77.48 


75.19 
72.58 
69.74 
66.72 
63.63 

60.56 
57.58 
54.79 
52.31 
50.22 


58 

106 
153 
193 
339 

261 
384 
303 
309 
307 

398 
379 
248 
3Q0 

163 


^•«>108 

47.52  ^ 
47.04  — 
47.18  ^* 
47.96   ^ 

143 

49.38 

200 

253 

297 

330 

355 


51.38 

53.91 
56.88 
60.18 

63.73 
67.38 
71.04 


365 
366 


54.073 
1.573 


60.59 
-1.214 


15  Lynoii. 
Mag.  4.5 


Rl^it 
ABOcnskm. 


h     m 
6    50 

15*434  ^^ 

15.591 

15.660  — 

15.636  ^* 

15.525  "^ 
189 


15.336 
15.082 
14.777 
14.440 
14.090 

13.744 
13.420 
13.134 
12.900 
12.725 


354 
305 
837 
350 
346 

334 
386 
334 

175 
106 


12.619   „ 

35 

12.584  — 
12.623  ^ 
12.732  ^^ 
12.911  ^^ 

344 

13.155 

303 

357 

403 

443 

477 

505 
633 
638 
643 
539 

628 
503 
469 
419 
360 

288 
206 


13.458 

13.815 
14.218 
14.661 

15.138 
15.643 
16.166 
16.704 
17.247 

17.786 
18.314 
18.817 
19.286 
19.706 

20.065 
20.353 
20.559 


DeoUnft- 
tion« 


+58  31 


tt 


51.10 
53.08 
55.10 
57.09 
58.96 


198 
303 
199 

187 
166 


60.62 
62.02 
63.06 
63.72 


140 

104 

66 


63.98  — 
16 

63.83 

63.27 

62.34 

61.06 

59.50 


57.72 
55.76 
53.67 
51.54 
49.40 

47.31 
45.30 
43.41 
41.68 
40.15 

38.81 

37.72 

36.87 

36.30 

36.02  — 
1 

36.03 

36.36 

37.01 

87.97 

39.22 

40.75 
42.50 
44.41 


56 

93 
138 
156 
178 

196 
309 
313 
314 
3Q0 

301 
189 
178 
153 
134 

100 
85 

67 


33 

65 

96 

135 

153 

175 
191 


11.009 
1.916 


54.66 
+1.634 


,J>ma 


+0.01 
-0.i 


-0.03 
-hl.O 


+0.08 


+0.01 
+1.0 


+0.03 
-0.1 


-0.02 
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APPAKENT  PLACES  OF  STABS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tune. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 


Mar. 


19.4 
1.4 
11.3 
21.3 
31.3 


Apr. 


10.3 
20.2 
30.2 
May  10.2 
20.1 

30.1 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.5 
35.5 


>^Volantls. 
Mag.  3.9 


Right 
Aacmskm. 


h 

7 


m 
9 


8 

30.63 
30.63 
30.49 
30.23 
29.86 

29.39 
28.83 
28.22 
27.56 
26.88 

26.19 
25.51 
24.87 
24.27 
23.74 

23.29 
22.92 
22.65 
22.48 
22.41 

22.46 
22.61 
22.87 
23.22 
23.67 

24.21 
24.81 
25.46 
26.14 
26.84 

27.52 
28.17 
28.77 
29.29 
29.72 

30.05 
30.24 
30.32 


0 
14 
28 
87 

47 

66 
61 
66 
68 
69 

68 
64 
60 
63 
46 

87 

27 

17 

7 

6 

16 
26 
86 
46 
64 

60 
66 
68 
70 
68 

65 
60 
62 
43 
33 

19 
8 


Declina- 
tion. 


-70  21 


57.71 
61.53 
65.24 
68.74 
71.93 

74.77 
77.17 
79.09 
80.49 
81.38 

81.73 
81.54 
80.84 
79.62 
77.94 

75.83 
73.35 
70.57 
67.55 
64.39 

61.17 
57.99 
54.97 
52.18 
49.75 


882 
871 
850 
819 
284 


240 

102 

140 

89 

86 

10 

70 

122 

168 

211 

248 
278 
802 
816 
822 

818 
802 
270 
248 
200 


A.  OemlnonmL 

Mag.  3.6 


Rlgbt 
Ajomion. 


46.27   3^ 

45.40 

45.16  — 

45.59   *^ 
108 

46.67 

172 
231 
282 
826 
356 

376 
382 


48.39 
50.70 
53.52 
56.77 

60.33 
64.08 
67.90 


h     m 
7    13 


s 

25.538 
25.669 
25.749 


181 
80 


28 

25.777  — 
26.753  ^ 

70 

25.683 
26.572 
25.430 
25.266 
25.092 


24.917 
24.753 
24.606 
24.485 
24.396 

24.344 
24.328 
24.351 
24.412 
24.507 

24.638 
24.801 
24.990 
25.207 
25.445 

25.704 
25.979 
26.269 
26.571 
26.881 

27.194 
27.507 
27.812 
28.104 
28.373 

28.612 
28.814 
28.972 


111 

142 
164 
174 
175 

164 

147 

121 

89 

62 

16 

23 

61 

05 

181 

163 
189 
217 
238 
250 

275 
290 
802 
810 
818 

313 
806 
292 
269 
289 

202 
158 


Declina- 

tiOQ. 


+16  41 


^Aifiui. 

Mag.  2.7 


RJ^ 


tt 


16.69 
16.10 
15.66 
15.36 
15.20 

15.13 
15.15 
15.23 
15.34 

15.47 

15.60 
15.72 
15.84 
15.95 
16.07 

16.19 
16.32 
16.46 
16.60 
16.76 

16.88 
16.98 
17.04  — 
17.02     ^ 


60 
44 

80 

16 

7 

2 

8 

11 

18 

18 

12 
12 
11 
12 
12 

13 
14 
14 
15 
13 

10 


16.91 

16.68 
16.33 
15.84 
15.22 
14.45 

13.58 
12.63 
11.62 
10.61 
9.63 

8.73 
7.93 
7.27 


11 
28 

85 
40 
62 
77 

87 

06 

101 

101 

08 

00 

80 
66 


h     m 
7     14 

17.231 

17.317 

17.344  — 

17.314  ^ 

17.229   ^ 
135 


17.094 
16.917 
16.707 
16.476 
16.231 

15.986 
16.750 
15.533 
15.340 
15.180 


177 
210 
232 
244 
245 

236 
217 
103 
160 
123 


15.057    „^ 
82 

14.975 
14.934  — 
14.937  ^ 
14.983  ^ 

00 

15.073 

180 
169 
206 
287 
268 

902 

818 
328 
836 
838 

832 
817 
208 
261 
221 

173 
110 


15.203 
15.372 
16.678 
15.815 

16.083 
16.375 
16.688 
17.016 
17.352 

17.690 
18.022 
18.339 
18.632 
18.893 

19.114 
19.287 
19.406 


DecUna- 
tkuL 


-36  56 


It 


60.97 
64.31 
67.61 
70.49 
73.18 

75.62 
77.46 
78.98 
80.05 
80.67 

80.84 
80.55 
79.83 
78.69 
77.17 

75.30 
73.14 
70.73 
68.13 
65.43 

62.71 
60.05 
57.54 
55.26 
53.30 

51.75 
50.68 
50.13 
50.16 
50.76 

51.93 
53.66 
55.89 
68.64 
61.62 

64.73 
68.08 
71.44 


384 

820 
208 
260 
284 


104 

162 

107 

62 

17 


20 

72 

114 

162 

187 

216 
241 
260 
270 
272 

266 
251 
228 
106 
156 

107 
66 

8 

60 

117 

178 
228 
266 
208 
821 


886 
836 


O  Vr0BU]IOroXB. 

Mag.  3.5 


Right 
Aaoenslan. 


h     m 
7     16 


8 

16.381 
16.619 
16.604 


138 
85 


82 

16.636  — 

16.614  ^ 
71 

16.643 

16.431 

16.286 

16.117 

15.937 

15.766 
15.586 
15.434 
15.309 
15.216 


112 
145 
100 
180 
181 

170 

152 

125 

98 

56 


16.160 
15.143  — 
15.166  " 
15.226  ^^ 
15.324  ^ 

134 

16.458 


15.625 
15.820 
16.043 
16.288 

16.566 
16.839 
17.139 
17.461 
17.771 

18.095 
18.419 
18.736 
19.038 
19.318 

19.667 
19.778 
19.944 


167 
105 
233 
345 
267 

284 
800 
812 
820 
824 


834 

817 
802 
280 
240 


211 
166 


I>edta8. 

tiOIL 


+22    7 


68.76 
68.51 
68.41 
68.44 
68.57 

68.78 
59.04 
69.30 
69.54 
69.74 

59.89 
69.98 
60.01 
59.98 
69.91 

69.80 
59.66 
69.51 
59.34 
69.16 

58.97 
68.74 
68.49 
68.19 
67.83 

67.40 
56.88 
66.27 
55.57 
54.81 

53.99 
63.14 
62.30 
51.50 
60.79 

50.17 
49.69 
49.35 


25 
10 

3 

18 
21 

28 
26 
24 
20 
15 

9 
3 


11 

14 
15 
17 
18 
19 

23 
25 
90 
36 
43 

52 
61 
70 
76 
82 

85 
84 
80 
71 
62 

48 
84 


Mean  Place 
Sec  d,  Tan  d 


26.778 
2.976 


57.60 
-2.803 


22.922 
1.044 


21.45 
+0.300 


14.799 
1.251 


59.34 
-0.752 


13.672 
1.080 


63.88 
+0.407 


-0.01 


-0.06 
+1.0 


+0.07 
l-O.l 


+0.01 
+0.^ 


+0.04 
-0.1 


-0.02 


+0.07 
1-0.1 


+0.01 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wyhtngton 
MWiTnne. 


Jan.     0.5 

10.5 

20.5 

,       30.4 

Feb.    9.4 

19.4 
Mar.  1.4 
11.3 
21.3 
81.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.1 

30.1 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    6.7 

15.7 

25.6 

Dec.    5.6 

16.6 
26.5 
35.5 


Mean  Place 
Seed,  Tan  d 


D^a,  Dm  a 


S  VolantU. 
Mag.  4.0 


Rlcht 


h    m 
7    16 

s 
56.60 
56.52 
66.43 
56.24 
55.94 

55.55 
55.07 
54.55 
53.98 
53.38 

62.78 
52.19 
51.62 
51.09 
50.63 

50.23 
49.90 
49.65 
49.50 
49.43 

49.48 
49.61 
49.83 
50.14 
60.54 

51.01 
61.64 
52.12 
52.74 
53.36 

63.98 
64.68 
65.14 
55.63 
56.03 

66.36 
66.67 
56.67 


2 
9 

19 
30 
89 

48 
S2 
57 
60 
00 

60 
57 
53 

40 
40 

83 
26 
16 

2 

6 

13 
23 
81 
40 
47 

68 
68 

02 
62 
62 

60 
66 
49 
40 
32 

22 
10 


DecUnft- 

tiOQ. 


-67  48 


tt 


25.77 
29.61 
33.36 
36.91 
40.19 

43.09 
45.67 
47.69 
49.10 
50.08 

50.52 
50.44 
49.82 
48.70 
47.10 

45.06 
42.64 
39.91 
36.93 
33.79 

30.59 
27.40 
24.36 
21.54 
19.07 


884 
876 
366 
328 

290 


248 

203 

151 

98 

44 

8 

62 

112 

160 

204 

242 
273 
298 
314 


819 
804 
282 
247 
205 


17-^  163 

15.49 
14.65  ^ 
14.23  — 
14.68  ** 

103 


16.60 
17.25 
19.50 
22.28 
26.50 

29.04 
32.78 
36.62 


166 
226 
278 
322 
864 

374 
384 


52.938 
2.648 


26.94 
-2.451 


OJOO 


-0.05 
H}.9 


t  Geminonim. 
Mag.  3.9 


Rii^t 


h    m 
7    20 

40"993  ^^^ 

41.144 

41.237 

41.275  — 

41.258   " 
70 


41.188 
41.074 
40.925 
40.749 
40.661 

40.371 
40.190 
40.028 
39.892 
39.791 


114 
149 
176 
188 
190 


181 
162 
186 
101 
64 


39.727 
39.702  — 
39.719  ^^ 
39.777  ** 
39.873  •• 

186 


40.008 
40.176 
40.376 
40.603 
40.866 

41.131 
41.426 
41.737 
42.061 
42.395 

42.736 
43.076 
43.408 
43.728 
44.024 

44.288 
44.514 
44.692 


168 
200 

227 
263 

376 

396 
811 
834 
384 
840 

840 
833 
830 
296 
364 

336 
178 


DeoUiift- 
tkm. 


+27  67 


n 


88.06 
38.15 
88.41 
88.78 
39.24 

39.74 
40.25 
40.73 
41.13 
41.44 

41.62 
41.68 
41.63 
41.47 
41.19 

40.84 
40.42 
39.96 
39.44 
38.91 

38.36 
37.77 
37.17 
36.65 
36.90 

35.20 
34.47 
83.70 
32.91 
32.11 

31.31 
30.64 
29.85 
29.26 
28.77 

28.44 
28.29 
28.29 


10 

26 
87 
46 
60 

61 
48 
40 
81 
18 

6 

6 
16 
38 

85 

43 
47 
61 
68 
66 

58 

60 
63 
65 
70 

78 
77 
79 
80 
80 

77 
09 
60 
48 
83 

15 
0 


38.168 
1.132 


43.81 
+0.531 


+0.07 
-0.1 


+0.01 
+0.9 


V  CaaU  HaJoiU. 
Mag.  2.4 


Rii^ 


h 

7 


20 


8 

63.511  ,^ 

108 

53.614 
63.660  — 
63.664    ^ 
63.595  * 

107 


53.488 
53.342 
68.163 
62.963 
62.749 

52.533 
52.326 
52.135 
61.967 
61.828 


146 
179 
300 
314 
316 

307 
191 
168 
189 
104 


61.724  ^^ 
61.657 
61.629  — 
61.641  ^^ 
51.691  *^ 

90 


51.781 
61.908 
52.069 
62.261 
62.483 

62.733 
63.004 
63.295 
63.602 
63.917 

54.285 
64.551 
54.855 
65.141 
66.399 

66.623 
66.802 
65.934 


137 
161 
193 
333 
350 


371 
391 
807 
815 
818 

316 
804 
386 
358 
334 

179 
133 


DecUiift- 
tlon. 


-29    8 


tt 


84.56 
37.63 
40.58 
43.81 
46.76 

47.89 
49.66 
51.05 
52.03 
62.60 

62.76 
62.53 
51.89 
50.88 
49.53 

47.87 
46.94 
43.78 
41.47 
39.06 

36.61 
84.22 
81.97 
29.93 
28.19 

26.81 

25.87   ^ 

25.41  — 

25.49     * 

26.10   •^ 
113 

27.23 


807 
395 
378 
345 
318 


177 

189 

98 

67 

_16 

33 

64 

101 

135 

166 

193 
316 
331 
341 
345 

339 
335 
304 
174 
138 

94 


28.87 

30.97 
33.45 
36.23 

89.22 
42.32 
45.43 


164 
210 
248 
278 
299 

310 
311 


51.144 
1.145 


82.53 
-0.658 


+0.05 
\-0.1 


-0,01 


Gfoombiidge  1806. 
Mag.  5.8 


RWit 


h 

7 


22 


8 

27.68 
27.90 
28.05 
28.07 
27.96 

27.72 
27.39 
26.98 
26.60 
26.99 

25.47 
24.97 
24.50 
24.08 
23.74 

23.49 
23.33 
23.27 
23.30 
23.44 

28.67 
24.00 
24.40 
24.88 
25.43 

26.04 
26.69 
27.39 
28.13 
28.88 

29.63 
30.38 
31.10 
31.79 
82.41 

32.96 
33.41 
33.75 


37 

15 

3 

13 
33 

33 
41 
48 
51 
53 

50 
47 
43 
34 
25 

16 
6 

3 
14 
23 

33 
40 
48 
55 
61 

65 

70 
74 
76 

75 

76 
72 
09 
62 
55 

45 
34 


tiofi. 


+68  37 


/r 


58.80 
61.17 
63.64 
66.14 
68.65 


237 
247 
260 
341 
331 


70.76 
72.70 
74.27 
75.42 
76.10 

76.29 
75.99 
75.21 
73.99 
72.37 

70.42 
68.19 
65.76 
63.18 
60.62 

57.85 
55.22 
52.69 
50.31 
48.12 

46.15 
44.46 
43.06 
42.01 
41.32 

41.01 
41.11 
41.62 
42.53 
43.85 

45.54 
47.55 
49.80 


194 

157 

116 

68 

19 

80 

78 

133 

163 

195 

238 
348 
358 
366 
367 

368 
358 


319 
197 

109 

140 

105 

09 

31 

10 

51 

91 

133 

169 

301 
325 


21.784 
2.745 


66.80 
+2.556 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.5 
10.5 
20.5 
30.5 

Feb.    9.4 

19.4 
Mar.  1.4 
11.3 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 

June    9.1 

19.1 

29.0 

July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    6.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.6 
35.5 


Mean  Place 
Sec  d,  Tan  9 


ft  Canii  liinoils. 
Mag.  3.1 


Right 
Afloeoslon. 


h      m 
7    22 

44*799  ^33 

44.932 

45.016 

45.049  — 

45.032   ^^ 
63 


44.969 
44.866 
44.732 
44.576 
44.407 

44.238 
44.077 
43.931 
43.810 
43.717 

43.658 
43.634 
43.646 
43.693 
43.776 

43.891 
44.036 
44.210 
44.408 
44.631 

44.873 
45.134 
45.410 
45.699 
45.997 

46.302 
46.605 
46.903 
47.189 
47.453 

47.691 
47.892 
48.051 


103 
134 
156 
160 
160 


161 

146 

121 

03 

60 

24 
12 
47 
83 
115 


145 
174 
108 
223 
242 


261 
276 
289 
208 
305 


303 
208 
286 
264 
238 


201 
150 


Declina- 
tion. 


+  8  27 


tt 


15.06 
13.94 
12.97 
12.16 
11.53 

11.05 
10.73 
10.55 


112 

07 

81 
63 
48 

82 
18 


8 
10.47  — 

10.49     ^ 
11 


10.60 
10.79 
11.07 
11.40 
11.79 

12.25 
12.77 
13.32 
13.91 
14.51 

15.09 
15.64 
16.11 
16.47 
16.69 

16.74 
16.58 
16.22 
15.65 
14.85 

13.86 
12.69 
11.40 
10.03 
8.62 

7.24 
5.92 
4.73 


10 
28 
83 
30 
46 

52 
65 
50 
60 
68 

55 

47 

86 

22 

5 

16 
86 
57 
80 
00 

117 
120 
137 
141 
138 

132 
110 


42.305 
1.011 


19.80 
+0.149 


p  Qeminomm. 

Mag.  4.2 


Right 
AsoensJoo. 


h     m 
7    23 


8 

53.299 
53.458 
53.560 
53.601 
53.586 

53.517 
53.400 
53.245 
53.065 
52.870 

52.672 
52.482 
52.312 
52.169 
52.060 


DecUna- 
tkuL 


+31  56 


tt 


150 

102 

41 

00 

117 
156 
180 
105 
108 

100 
17Q 
143 
100 
71 


51.989 
51.960  — 
51.974  " 
52.030  ^ 
52.126  ^ 

136 

52.261 

172 

204 

233 

261 

283 

305 
322 
336 
847 
364 


52.433 
52.637 
52.870 
53.131 

53.414 
53.719 
54.041 
54.377 
54.724 

55.078 
55.432 
55.778 
56.112 
56.421 

56.699 
56.936 
57.125 


354 
346 
334 
300 
278 

237 
180 


49.78 
50.12 
50.62 
51.23 
51.93 

52.65 
53.33 
53.96 
54.48 
54.87 

55.09 
55.15 
55.06 
54.80 
54.41 

53.91 
53.31 
52.64 
51.90 
51.14 

50.35 
49.54 
48.71 
47.87 
47.03 

46.17 
45.31 
44.45 
43.60 
42.77 

41.99 
41.30 
40.70 
40.24 
39.95 

39.82 
t5<7.oo 
40.14 


34 
50 
61 
70 
72 

68 
63 
52 
80 
22 

6 

0 
26 
80 
50 

60 
67 
74 
76 
70 

81 
83 

84 
84 
86 

86 
86 
86 
83 
78 

60 
60 
46 
20 
13 

6 
26 


50.378 
1.178 


55.95 
+0.624 


CTAlfUB. 
Mag.  3.3 


Rigbt 
Aaonsion. 


h     m 
7    26 


8 

40.202 
40.298 
40.331 
40.300 
40.206 

40.064 
39.874 
39.646 
39.391 
39.121 

38.847 
38.580 
38.329 
38.102 
37.907 

37.750 
37.634 
37.563 
37.538 
37.560 

37.629 
37.743 
37.901 
38.102 
38.340 

38.614 
38.918 
39.246 
39.595 
39.955 

40.319 
40.678  ^ 

343 
310 
286 
242 


06 
83 

31 

02 

144 

100 
228 
265 
270 
274 

287 
351 
227 
106 
167 

116 
71 
25 
22 
60 

114 
168 
201 
238 
274 

304 
328 
340 
360 
364 


41.021 

41.340 
41.626 

41.868 
42.057 
42.190 


180 
133 


Declina- 
tion. 


-43     7 


tt 


66.19 
69.72 
73.16 
76.40 
79.34 

81.95 
84.16 
85.92 
87.23 
88.07 

88.42 
88.28 
87.68 
86.63 
85.16 

83.31 
81.12 
78.65 
75.97 
73.15 

70.28 
67.45 
64.73 
62.25 
60.09 


353 
344 
324 
204 
261 


221 

176 

131 

84 

85 

14 

60 

106 

147 

186 


210 
247 
268 
282 
287 


283 
272 
248 
216 
177 


57.02   ^^ 

56.27   ^, 

56.10  — 

56.55  ** 
106 


57.61 
59.25 
61.43 
64.09 
67.13 

70.44 
73.94 
77.49 


164 
218 
266 
304 
331 


350 
356 


37.702 
1.370 


65.30 
-0.937 


a^OemiBonm. 
^.2.0 


Rifi^ 


h     m 
7    29 

25*148  ,^ 
25.313  ^^ 
25.420 
26.467  — 
26.467   ^ 

65 

25.392 
25.279 
26.127 
24.949 
24.766 

24.666 
24.366 
24.191 
24.044 
23.931 


113 
162 
178 
104 
100 

101 
174 
147 
113 
76 


23.865 
23.820  — 
23.828     * 
23.876   *® 
23.966  ^ 

120 

24.095 


24.260 
24.468 
24.686 
24.941 

26.219 
25.521 
26.839 
26.173 
26.519 

26.873 
27.227 
27.676 
27.912 
28.226 

28.508 
28.750 
28.943 


166 
108 
227 
266 

278 


302 
318 
834 
346 
364 


864 
340 
336 
813 
283 

242 
103 


DecUaa- 

tkn. 


+32    3 


tt 


64.78 
65.10 
65.59 
66.2& 
66.90 

67.63 
68.34 
68.99 
69.54 
69.95 


32 
49 
61 
70 
73 

n 

65 
55 

41 
% 


70.20  ^, 
70.30  - 
70.23   ' 


69.99 
69.62 

69.12 
68.52 
67.83 
67.09 
66.30 

65.48 
64.63 
63.76 
62.87 
61.98 

61.07 
60.15 
69.23 
58.32 
57.43 

66.60 
56.84 
55.20 
64.69 
64.34 

64.19 
64.21 
64.43 


24 

87 
50 

00 
00 
74 
79 
82 

85 
87 
80 
80 
91 

02 
02 
01 
80 
83 

76 
64 
51 
86 
15 

2 
22 


22.235 
1.180 


71.37 
+0.626 


1+0.07 
1-0. 1 


0.00 


+0.08 
1-0.1 


+0.01 
40.9 


+0.05 
\-0.\ 


-0.02 


+0.08 


+0.02 
+0.9 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


UhlQCtOD 

mTmie. 


a. 


lb. 


IT. 


0.6 
10.5 
20.5 
30.5 

9.4 

19.4 
1.4 
11.4 
21.3 
31.3 

w.  10.3 
20.3 
30.2 

ly  10.2 
20.2 

30.1 

ine   9.1 

19.1 

29.1 

ly    9.0 

19.0 
29.0 
ig.  8.0 
17.9 
27.9 

pt.  6.9 
16.8 
26.8 

?t.  6.8 
16.8 


MLyncii. 

Mag.  5.7 


Right 


rv. 


«. 


26.7 

5.7 

15.7 

25.7 

5.6 

15.6 
25.6 
35.5 


h     m 
7    48 


219 
149 

n 


8 

48.370 

48.589 

48.738 

48.815 

48.817  — 
67 

48.750 

48.622 

48.441 

48.220 

47.975 

47.719 
47.466 
47.229 
47.019 
46.846 

46.717 
46.636 


128 
181 
221 
245 
266 


253 
237 
210 
173 
129 

81 


46.605  — 

46.626   ^^ 

46.699   ^ 
122 

46.821 

169 
213 
253 
290 
323 


46.990 
47.203 
47.456 
47.746 

48.069 
48.423 
48.803 
49.206 
49.627 

50.059 
50.496 
50.929 
51.350 
51.744 

52.104 
52.416 
52.672 


354 
380 
403 
421 
432 


437 
433 
421 
394 
360 

312 
256 


Dedina- 
tion. 


+47  46 


tt 


33.15 
34.33 
35.71 
37.21 
38.78 

40.33 
41.78 
43.08 
44.14 
44.93 


118 
138 
150 
157 
155 


145 

130 

106 

79 

60 


45.43  ^^ 
45.59  — 

45.44  ^* 
44.99  ^ 
44.22   ^ 

102 


124 
143 
157 
168 
175 

179 
178 
177 
173 
165 


43.20 
41.96 
40.53 
38.96 
37.28 

35.53 
33.74 
31.96 
30.19 
28.46 

26.81 
25.26 
23.82 
22.53 
21.43 

20.52 
19.85 
19.44   ^^ 
19.32  — 
19.50  ^® 

48 

19.98 
20.76 
21.82 


156 
144 
129 
110 
91 


Qroombzidffe  1874. 
Mag.  5.6 


Right 


67 
41 


78 
106 


h     m 
7    50 


8 

31.77 
32.19 
32.45 
32.53 
32.45 

32.20 
31.80 
31.30 
30.70 
30.03 

29.33 
28.62 
27.95 
27.33 
26.79 

26.35 
26.03 
25.82 
25.74 
25.79 

25.98 
26.28 
26.70 
27.22 
27.86 

28.58 
29.38 
30.25 
31.17 
32.13 

33.11 
34.09 
35.05 
35.97 
36.83 

37.59 
38.23 
38.74 


42 
26 

8 

8 
25 

40 
50 
00 
67 
70 

71 
67 
62 
54 
44 

82 
21 

8 

6 
19 

30 
42 
52 
64 
72 

80 
87 
92 
96 
98 

98 
96 
92 
86 
76 

64 
51 


I>MUDa- 
tkm. 


+74  7 


n 


70.09 
72.54 
75.19 
77.92 
80.61 

83.15 
85.45 
87.40 
88.93 
89.98 

90.52 
90.51 
89.99 
88.97 
87.49 

85.61 
83.37 
80.85 
78.12 
75.25 

72.30 
69.34 
66.43 
63.63 
61.01 

58.59 
56.44 
54.60 
53.11 
52.01 

51.33 
51.09 
51.32 
52.02 
53.18 

54.78 
56.77 
59.08 


245 
265 
278 
269 
254 

230 
195 
158 
105 
54 


1 

52 

102 

148 

188 

224 
252 
273 
287 
295 

296 
291 
280 
262 
242 

215 
18« 
149 
110 
68 

24 

23 

70 

116 

160 

199 
231 


Mag.  3.6 


Right 
AaotDsion. 


h  m 
7  54 

8 

^•^^  182 
44.474 

44.531  — 

44.515  ^* 

44.425  ^ 
155 

44.270 

44.057 

43.796 

43.498 

43.177 

42.844 
42.510 
42.186 
41.884 
41.612 

41.375 

41.180 

41.034 

40.940 

40.899  — 
15 

40.914 

40.984 

41.111 

41.292 

41.525 


218 
261 
298 
321 
838 

834 

324 
302 
272 
237 


196 

146 

94 


41.806 
42.132 
42.496 
42.890 
43.305 

43.732 
44.158 
44.572 
44.961 
45.312 

45.615 
45.858 
46.033 


70 

127 
181 
233 
281 

826 
864 
894 
415 
427 

426 
414 
389 
351 
303 

243 
175 


DeoUna- 
tkm. 


-52  45 


/r 


42.61 
46.38 
50.13 
53.73 
57.11 

60.17 
62.87 
65.15 
66.91s 
68.30 


877 
375 
360 
388 
306 


270 
228 

181 

134 

82 

69.12 

69.42  — 

69.22  ^ 

68.52  '^ 

67.34  "* 
163 


65.71 
63.69 
61.33 
58.67 
55.82 

52.84 
49.83 
46.88 
44.10 
41.59 


202 
236 
266 
285 

298 

301 
295 
278 
251 
215 


5^-^  168 

36.60  ,, 

36.03  — 

36.10    ^ 
70 

36.80 

135 
195 
248 
297 
332 


38.15 

40.10 
42.58 
45.55 

48.87 
52.46 
56.19 


359 
373 


coCancxi. 
Mag.  5.9 


Right 


h     m 
7    55 


8 

61.001 
61.185 
61.316 
61.391 


184 

131 

75 


61.410  — 

34 

61.376 
61.293 
61.171 
61.018 
60.847 


60.667 
60.489 
60.324 
60.178 
60.060 

60.974 

59.921 

59.906  — 

59.929  ^ 
60 

94 


83 
122 
153 
171 
180 

178 
165 
146 
118 
86 

63 


59.989 

60.083 
60.212 
60.373 
60.563 
60.780 

61.022 
61.288 
61.575 
61.881 
62.201 

62.533 
62.872 
63.211 
63.541 
63.855 

64.144 
64.397 
64.608 


129 
161 
190 
217 
242 

266 
287 
300 
820 
332 

339 
339 
330 
314 
289 

253 
211 


DeoUna- 
tion. 


+25  36 


n 


57.81  ^^ 
57.63  — 
57.65     ^ 


20 
33 
44 

51 
68 
51 
45 
88 

26 

16 


57.85 
58.18 

58.62 
59.13 
59.66 
60.17 
60.62 

61.00 

61.26 

61.42 

61.47  — 

61.42     ^ 
15 

61.27 

61.01 

60.69 

60.31 

59.86 

59.35 
58.79 
58.17 
57.48 
56.73 

55.91 
55.01 
54.05 
53.02 
51.94 

50.85 
49.76 
48.71 
47.75 
46.92 

46.24 
45.75 
45.47 


26 
32 
38 
45 
51 

66 

62 
69 
76 
82 

90 

96 

103 

108 

109 

109 

105 

96 

83 

68 

49 
28 


1  Place 

J,  Tan  a 


44.914 
1.488 


42.22 
+1.102 


24.529 
3.658 


80.17 
+3.618 


41.669 
1.653 


43.54 
-1.316 


58.308 
1.109 


65.73 
+0.479 


+0.09 
-0.2 


+0.03 
+0.9 


+0.14 
-0.2 


+0.11 
+0.9 


+0.03 
-0.2 


-0.04 


+0.07 


+0.02 
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Wi 


Mhtngtoii 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
Mar.  1.4 
11.4 
21.3 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19,1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.8 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.5 


Mag.  5.0 


Right 
Asovoton. 


h     m 
7    58 


8 

31.868 
32.059 
32.194 
32.272 


101 
135 

78 


32.293  — 
33 


32.260 
32.177 
32.053 
31.898 
31.724 


31.540 
31.358 
31.188 
31.038 
30.916 

30.824 

30.769 

30.751  — 

30.771   * 

30.829  ^ 
93 

30.922 


83 
134 
155 
174 

184 

182 
170 
160 
122 
02 

55 


Mean  Place 
Sec  d,  Tan  d 


31.050 
31.211 
31.401 
31.621 

31.865 
32.135 
32.426 
32.737 
33.063 

33.402 
33.747 
34.093 
34.432 
34.754 

35.049 
35.309 
35.526 


128 
161 
100 
220 
244 


270 
201 
311 
326 
330 


345 
346 
330 
822 
205 

260 
217 


D«dina- 

tkUL 


+28     1 

22.35 
22.31  — 
22.47   " 

34 

48 
57 

63 
68 
60 
51 
41 

28 
15 


STlynoiM. 

Mag.  4.9 


Right 


22.81 
23.29 

23.86 
24.49 
25.12 
25.72 
26.23 

26.64 
26.92 
27.07 
27.09  — 
26.98  ^^ 

25 

26.73 
26.39 
25.96 
25.44 
24.85 

24.20 
23.48 
22.71 
21.88 
21.00 

20.06 
19.04 
17.99 
16.89 
15.77 

14.66 
13.58 
12.57 
11.67 
10.93 

10.35 
9.97 
9.82 


34 

43 
52 
50 
65 

72 
77 
83 
88 
04 

102 
106 
110 
112 
111 

108 

101 

00 

74 

58 

38 
15 


29.129 

1.133 


30.66 
+0.532 


Dfo,  D«o    j+0.07  +0.02 

D^a,D^J   1-0.2  +0.9 


h   m 
8    2 

21*556  ^^ 
21.807  ,,, 
21.983 
22.080 
22.098  — 

50 


22.039 
21.911 
21.726 
21.494 
21.231 

20.953 
20.674 
20.410 
20.170 
19.966 

19.806 
19.696 
19.638 


19.635  — 

19.687  ^ 
106 


128 
185 
282 
268 
278 


270 
264 
240 
204 
160 

110 
58 


19.793 
19.949 
20.154 
20.404 
20.696 

21.026 
21.392 
21.789 
22.213 
22.660 

23.122 
23.592 
24.061 
24.520 
24.953 

25.350 
25.699 
25.988 


156 
205 
250 
202 

330 


366 
807 
424 
447 
462 


470 
460 
450 
433 
307 

340 
280 


I>MUDa- 
tkm. 


+51  44 


n 


29.09 
30.42 
31.97 
33.69 
35.48 

37.26 
38.93 
40.45 
41.72 
42.71 


pAigvs. 
Mag.  2.9 


Right 


133 
155 
172 
170 
178 


167 

152 

127 

00 

64 


43.35  ^ 

43.63  — 

43.56     ^ 

43.13  ** 

42.37   ^* 
107 


41.30 
39.97 
38.41 
36.68 
84.80 

32.83 
30.80 
28.74 
26.70 
24.70 

22.78 
20.97 
19.31 
17.81 
16.52 

15.47 

14.69 

14.21   ^^ 

14.07  — 

14.27   ^ 
53 

14.80 


183 
156 
173 
188 
107 

208 
206 
204 
200 
102 

181 
166 
150 
120 
105 


78 
48 


15.68 
16.86 


88 
118 


17.926 
1.614 


39.61 
+1.268 


+0.09 
-0.2 


+0.04 
+0.9 


h    m 
8    4 

5"»»2  ,,, 

^•^  101 
5.635 

5.682  — 

5.677    * 
55 

5.622 

5.523 

5.388 

5.225 

5.044 

4.853 
4.663 
4.482 
4.318 
4.175 

4.060 
3.976 
3.922 


00 
185 
163 
181 
101 

100 
181 
164 
148 
115 

84 
54 


3.904  — 
3.921   " 

50 


3.971 
4.057 
4.176 
4.327 
4.507 

4.718 
4.956 
5.219 
5.502 
5.803 

6.116 
6.434 
6.751 
7.057 
7.345 

7.604 
7.828 
8.008 


86 
110 
151 
180 
211 

238 
263 
283 
301 
3U 

318 
317 
306 
288 
250 

234 

180 


D«dina- 
tkm. 


-24    3 


tt 


63.52 
66.47 
69.33 
72.02 

74.47 


205 
286 


345 

217 


76.64 

78.51 
80.03 
81.19 
81.99 


187 

151 

116 

80 

44 

82.43  ^ 
82.49  — 
82.20  * 
81.57 
80.61 


SH.UkmXi 

Mbh^.5.5 


Bli^t 


06 
126 


79.35 
77.82 
76.07 
74.14 
72.09 

69.96 
67.85 
65.82 
63.94 
62.30 

60.97 
60.00 
59.46 
59.39 
59.82 

60.74 
62.15 
64.00 
66.23 
68.77 

71.54 
74.45 
77.40 


153 
175 
103 
206 

213 

211 
208 
188 
164 
133 


07 
54 

7 

43 
02 

141 
185 
223 
254 
277 

201 
205 


3.091 
1.095 


61.46 
-0.447 


+0.05 


-0.02 
+0.9 


h 
8 


m 

4 


8 

45.81 

38 

46.19 

^•^13 
46.66  - 

46.65    ^ 

13 


46.42 
46.16 
45.82 
45.40 
44.92 


44.41 
43.90 
43.40 
42.94 
42.63 

42.20 
41.95 
41.79 
41.71 
41.74 

41.86 
42.07 
42.37 
42.74 
43.20 

43.72 
44.31 
44.95 
45.64 
46.37 

47.11 
47.87 
48.62 
49.35 
50.02 

50.64 
51.18 
51.62 


34 
42 
48 
51 

51 
50 
46 
41 
33 

25 
16 
_8 

3 
11 

22 
SO 
37 
46 
52 

50 
64 
60 
73 
74 

76 
75 
73 
67 
62 

54 
44 


40.251 
2.755 


Dc 

t 


50 
52 
54 
57 
59 

62 
64 
66 
67 
69 


70 
69 
69 
67 

66 
64 
62 
59 
56 

54 
51 

48 
45 
43 

40 
38 
36 
34 
33 

32 
32 
31 
32 
33 

34 
35 
37 


61 
+2 


+0.12 
-0.2 


+0 
+0 


APPARENT  PLACES  OP  STARS,  1918, 

FOR  THE  UPPEE  TRANSIT  AT  WASHINGTON. 
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WHhlnctoin 
MauT&ne. 


Jin.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
Mar.  1.4 
11.4 
21.3 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.0 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.7 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


Mag.  2.2 


Right 


h    m 
8    7 

2  W  ^,, 
3.058 
3.143   jg 
3.161  — 
3.112  *® 

109 


3.003 
2.839 
2.629 
2.385 
2.115 

1.834 
1.550 
1.274 
1.016 
0.780 


164 
310 
344 
370 
381 


384 
376 
358 
336 
308 


0.411  ; 
0.285 '2 
0.202  3^ 
0.170  — 

13 

0.182 
0.243  •^ 
0.353  "^ 
0.510  ^*^ 
0.714  ^ 

347 

0.961 
1.247 
1.569 
1.922 
2.296 

2.684 
3.078 
3.465 
3.834 
4.173 

4.471 
4.720 
4.909 


333 
353 
374 
388 


394 
387 
369 
339 
398 


349 
189 


I>eoUnA- 
tkm. 


-47     5 


II 


39.51 
43.18 
46.84 
50.36 
53.68 

56.71 
59.38 
61.65 
63.48 
64.84 

65.73 
66.12 
66.02 
65.44 
64.39 

62.92 
61.06 
58.85 
56.36 
53.67 

50.84 
47.97 
45.14 
42.48 
40.04 

37.95 
36.29 
35.14 
34.56 
34.59 

35.23 
36.49 

oO.«Hf 

40.75 
43.59 

46.80 
50.28 
53.90 


367 
366 
353 
333 
303 


367 
327 
183 
136 


39 

10 

58 

106 

147 

186 
331 
349 


C  Cancrl  iyMon,) 
Mag.  4.7 


383 


387 
383 
366 
344 
309 


166 

115 

58 

3 
64 

136 
187 
339 
384 
331 

348 
363 


R%ht 
AflOBnsloiii. 


h    m 
8    7 

8 

33.213 
33.398 
33.533 
33.615 


185 

135 

83 


39 

33.644  — 

33 


33.622 
33.554 
33.447 
33.310 
33.154 


32.986 
32.821 
32.664 
32.524 
32.409 

32.322 
32.266 
32.244  — 
32.257  ^^ 
32.302  ** 

79 


68 
07 
37 
56 
68 

65 
57 
40 
15 

87 

56 


32.381 
32.492 
32.632 
32.801 
32.996 

33.217 
33.461 
33.727 
34.012 
34.315 

34.630 
34.953 
35.278 
35.597 
35.901 

36.184 
36.434 
36.646 


111 

140 

109 
195 
321 

344 

366 
385 
308 
315 


333 
336 
319 
304 
383 


350 
313 


I>eoUnA- 
tlon. 


+17  53 


tt 


38.31 
37.61 
37.10 
36.79 


70 

51 

81 


36.65  — 

3 

36.67 
36  81 
37.05 
37.33 
37.65 


37.96 
38.25 
38.51 
38.73 
38.91 


14 
34 

38 
83 
31 

39 
36 
33 
18 
14 


Bzmdley  1147. 
Mag.  6.7 


R%ht 
Asomskm. 


39.05 
39.14 
39.20 
39.22  — 
39.20 


39.12 
38.98 
38.77 
38.46 
38.04 

37.61 
36.83 
36.02 
35.07 
34.01 

32.82 
31.56 
30.27 
28.99 
27.76 

26.65 
25.66 
24.85 


14 
31 
31 
43 
58 

68 

81 

95 

106 

119 

136 
139 
138 
133 
111 

99 

81 


h    m 
8    9 

8 

24.51 
25.04 
25.38 


53 
34 


25.54  — 
25.51     ^ 

33 


25.28 
24.90 
24.37 
23.71 
22.98 

22.19 
21.39 
20.61 
19.87 
19.22 

18.66 
18.21 
17.90 
17.74 


88 
53 
66 
73 

79 

80 
78 
74 
65 
56 

45 
81 
16 
8 


17.71  — 

11 

17.82 
18.08 
18.46 
18.98 
19.62 


20.37 
21.21 
22.13 
23.13 
24.18 

25.27 
26.37 
27.46 
28.51 
29.49 

30.39 
31.17 
31.78 


36 
38 
53 
64 
75 

84 

93 

100 

105 

109 

110 

100 

105 

98 

90 

78 
61 


Declina- 
tion. 


+76     0 


// 


20.33 
22.75 
25.41 
28.18 
30.97 

33.67 
36.14 
38.30 
40.05 
41.34 


343 
366 
377 
379 
270 

347 
316 
176 
130 

78 


42.12 

34 

42.36  — 
42.06  ^ 
41.23  ^ 
39.91  ^^^ 

176 

38.15 

315 
348 
373 
391 
304 

309 
306 
399 

386 
365 

341 
311 
177 
139 
96 


aopuppii. 

Mag.  5.0 


Riglit 
Asoflnslon. 


36.00 
33.52 
30.80 
27.89 

24.85 
21.76 
18.70 
15.71 
12.85 

10.20 
7.79 
5.68 
3.91 
2.52 


50 


1.56 
1.06 
1.04  — 
1.53  '^ 
2.50  ®^ 

144 

3.94 
5.81  '"^ 
8.05^ 


h    m 
8    9 

36.103 
36.265 
36.378 
36.439 
36.450  — 

38 


36.412 
36.330 
36.212 
36.067 
35.903 

35.731 
35.558 
35.394 
35.245 
35.117 


83 

118 
145 
164 
172 


173 

164 
140 
138 
103 


35.014  ^^ 
34.940  ^ 
34.897  ^^ 
34.887  — 
34.910  ^ 

53 

34.963 

86 

118 

146 

175 

303 

337 
353 
372 
380 
303 

309 
310 
301 
387 

361 


35.049 
35.167 
35.313 
35.488 

35.691 
35.918 
36.170 
36.442 
36.731 

37.033 
37.342 
37.652 
37.953 
38.240 

38.501 
38.729 
38.916 


228 
187 


I>«oUn»- 
tlon. 


-15  32 


28.55 
31.11 
33.58 
35.86 
37.93 

39.74 
41.25 
42.47 
43.39 
43.99 

44.29 


44.30  — 

44.01   * 

43.45  " 

42.62  ^ 
106 

41.56 


356 
347 
338 

307 
181 


151 

123 

93 

60 

30 


40.28 
38.83 
37.23 
35.56 

33.82 
32.11 
30.49 
29.00 
27.73 


138 
145 
160 
168 
173 


171 
163 
149 
137 
100 

26.73  ,, 

68 

26.05 
25.77  — 
25.89  " 
26.44  " 

99 


27.43 
28.81 
30.58 
32.67 
35.00 

37.50 
40.10 
42.69 


138 
177 
309 
338 
350 


360 
359 


Mean  Place 
Sec  9,  Tan  d 


0.396 
1.469 


40.33 
-1.076 


30.686 
1.050 


46.03 
+0.323 


16.694 
4.136 


32.44 
+4.013 


33.830 
1.038 


25.32 
-0.278 


D^a,  Dm  a 


+0.04 
-0.2 


-0.04 
+0.9 


1+0.07 
-0.2 


+0.01 
+0.8 


+0.15 
1-0.2 


+0.14 
+0A 


+0.05 


\' 


72599''— 191S 2b 
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APPARENT  PLACES  OF  STABS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washliifftoii 
Mean  Tune. 


Feb. 


Mar. 


Jan.  0.6 
10.5 
20.5 
30.5 
9.5 

19.4 
1.4 
11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


Mean  Place 
Sec  dj  Tan  d 


D^a,  Dm  a 


y^  Canoii. 
Mag.  3.8 


Right 
Ascension. 


h   m 
8  12 


s 

6.578 
6.759 
6.892 
6.973 


181 

133 

81 


30 

7.003  — 
ao 


6.983 
6.919 
6.818 
6.687 
6.537 


6.378 
6.218 
6.067 
5.931 

5.818 

5.730 
5.673 
5.648  — 
6.653    ^ 

39 
70 


64 
101 
131 
160 
159 

1<K) 
151 
136 
113 

88 

57 


5.692 

5.762 
5.861 
5.990 
6.147 
6.329 

6.537 
6.768 
7.021 
7.293 
7.583 

7.887 
8.199 
8.513 
8.821 
9.118 

9.393 
9.636 
9.841 


99 
129 
157 
182 
208 

231 
253 
272 
290 
304 

312 
314 
308 
297 
275 

243 
205 


DecUnar 
tion. 


+  9  26 


122 

105 

85 

65 

46 

28 
14 


14.13 

12.91 
11.86 
11.01 
10.36 

9.90 
9.62 
9.48 
9.47  — 
9.57   '^ 

17 

9.74 
10.00 
10.30 
10.64 
11.02 

11.43 
11.87 
12.32 
12.77 
13.21 

13.62 
13.97 
14.23 
14.38 
14.40  — 

16 

14.24 
13.90 
13.35 
12.68 
11.61 

10.44 
9.11 
7.65 
6.11 
4.55 

3.02 
1.58 
0.26 


26 
30 
34 
38 
41 

44 

45 
45 
44 

41 

35 
26 
15 


34 
55 

77 

97 

117 

133 
146 
154 
156 
153 

144 
132 


4.171 
1.014 


20.96 
+0.166 


+0.06 


D^y,D^a   1^0.2 


+0.01 
+0.8 


SlLynois. 

Mag.  4.4 


Right 
Aaonskm. 


h      m 
8     17 

16.913  ^ 

17.166 

17.335  ^, 

17.446 

17.487  — 
24 

17.463 
17.377 
17.238 
17.057 
16.847 

16.624 
16.395 
16.175 
15.976 
16.803 

15.666 
15.667 
15.613 


86 
139 
181 
210 
223 

229 
220 
200 
172 
138 

98 

54 

9 


15.604  — 

15.639  ^ 

79 

16.618 


16.740 
15.902 
16.103 
16.340 

16.613 
16.916 
17.247 
17.606 
17.986 

18.384 
18.793 
19.205 
19.612 
20.001 

20.362 
20.686 
20.960 


122 
162 
201 
237 
273 


303 
331 
359 
380 
398 


409 
412 
407 
389 
361 


324 
274 


Deelinft- 
tion. 


+43  26 


It 


67.11 
67.91 
68.94 
60.17 
61.63 

62.96 
64.37 
66.69 
66.86 
67.83 

68.64 
68.98 


80 
103 
123 
136 
148 

141 

132 

117 

97 

71 

44 


69.13  — 
68.99   " 


68.68 

67.90 
66.99 
66.86 
64.67 
68.13 

61.68 
69.93 
68.23 
66.61 
64.77 

53.04 
61.34 
49.71 
48.16 
46.73 

45.46 
44.38 
43.53 
42.95 
42.66 

42.66 
42.99 
43.62 


41 
68 

91 
113 
129 
144 
156 

165 
170 
172 
174 
173 

170 
163 
155 
148 
127 

108 

85 

58 

29 

0 

33 
63 


13.776 

1.378 


68.30 
+0.947 


+0.08 
-0.2 


+0.04 
+0.8 


(JiCaiuni. 
Mag.  5.9 


Right 
Aaooaskm. 


h     m 
8     18 


8 

42.759 
42.966 
43.104 
43.197 


197 

148 

93 


40 

43.237  — 

12 


43.226 
43.166 
43.068 
42.937 
42.786 


42.620 
42.466 
42.297 
42.164 
42.034 

41.940 
41.877 

41.846  — 

41.847  ^ 


69 

98 
131 
162 
166 

166 
158 
143 
120 
94 

63 


41.883 

41.962 
42.061 
42.181 
42.340 
42.625 

42.738 
42.974 
43.234 
43.514 
43.814 

44.127 
44.461 
44.779 
45.103 
46.414 

45.706 
45.965 
46.186 


86 
69 

99 
130 
159 
185 
213 

236 
260 
280 
300 
813 

324 
328 
324 
311 
291 

260 
221 


Dedin*- 
tkm. 


+18  36 


tt 


69 
60 


38.49 
37.80 
37.30 
37.01   I 
86.90  — 

6 
36.96 
37.16 
37.46 
37.79 
38.16 

38.63 
38.87 
39.17 
39.41 
39.61 

39.76 
39.84 
39.88  — 
39.86    ^ 

7 
14 


20 
29 
34 
37 
87 

34 
30 
24 
20 
14 


39.79 

39.66 
39.44 
39.16 
38.77 
38.28 

37.66 
36.90 
36.02 
35.00 
33.85 

32.61 
31.30 
29.96 
28.63 
27.37 

26.23 
25.23 
24.41 


21 
29 
38 
49 
62 

76 

88 

102 

115 

124 

181 
134 
133 
126 
114 

100 
82 


40.255 
1.055 


46.87 
+0.336 


+0.07 
-0.2 


+0.01 
+0.8 


Mag.  1.7 


Rtgbft 


h     m 
8    20 

52!796 
62.980 
63.078 
63.089  — 
63.016  "^ 

153 

62.863 
62.641 
62.367 
52.027 
61.660 


284 
830 
367 
387 


61.273 
80.877 
60.484 
60.106 
49.763 

49.436 
49.160 
48.933 
48.761 
48.649 

48.602 
48.620 
48.706 
48.868 
49.076 

49.369 
49.700 
50.092 
60.528 
50.997 

61.489 
61.987 
62.476 
62.944 
63.372 

53.746 
64.056 
54.289 


396 
393 
878 
363 

318 


275 
227 
172 

iia 

47 


18 

86 

152 

218 

283 


341 
392 
436 
469 
492 


498 
489 
468 
428 
374 


310 
233 


DeoUM- 

tion. 


-50  14 


tt 


40.43 
44.27 
48.14 
61.96 
56.61 

68.99 
62.05 
64.73 
66.97 
68.73 


m 

387 
» 
365 
3» 


306 


171 
136 


71 

70.73  jj 
70.94- 
70.64  " 
69.83  ^ 

130 


68.53 
66.78 
64.63 
62.13 
69.38 

66.43 
63.37 
60.35 
47.40 
44.65 


ITS 
215 

aso 

275 


306 

3oa 

205 
275 
242 


42.23  „ 
40.21^ 
38.69  „ 
37.74  „ 
37.41  — 

37.73 


38.72 
40.35 
42.57 
46.31 

48.50 
62.02 
65.75 


IC 

222 
27^ 
31( 


37: 


49.948 
1.956 


43.11 
-1.680 


+0.02 
-0.2 


-0.06 
+0.8 


APPAKBNT  PLACES  OF  STABS,  1918. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.6 
10.5 
20.5 
30.5 

F^.     9.5 

19.4 
Mar.  1.4 
11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

June    9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
17.9 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    6.7 

15.7 

25.7 

Dec.    5.6 

15.6 
25.6 
35.6 


80  Monooeiotli. 
Mag.  4.0 


Right 


h     m 
8    21 


s 

36.149 
36.329 
36.462 
36.544 


180 

133 

82 


31 

36.575  — 

17 


36.558 
36.498 
36.401 
36.273 
36.127 


35.970 
35.811 
35.659 
35.520 
35.401 

35.306 
35.238 
35.199 


35.191  — 

35.214  " 
52 

35.266  ^ 

35.349 


00 

97 

128 

146 

167 

150 
152 
130 
110 
05 

08 
30 


8 


35.461 
35.600 
35.767 

35.960 
36.178 
36.419 
36.681 
36.962 

37.258 
37.564 
37.872 
38.176 
38.469 

38.739 
38.981 
39.184 


112 
180 
167 
103 

218 
241 
262 
2S1 
206 

806 
808 
804 
203 
270 

242 
203 


Dadin*- 
tkm. 


-3    38 


tt 


22.20 
24.20 
26.05 
27.70 
29.15 

30.36 
31.34 
32.08 
32.60 
32.89 

32.98 
32.88 
32.58 
32.13 
31.53 

30.77 
29.89 
28.91 
27.86 
26.76 

25.66 
24.59 
23.60 
22.74 
22.07 

21.61 
21.42 
21.54 
21.96 
22.72 

23.81 
25.19 
26.84 
28.69 
30.69 

32.78 
34.88 
36.92 


200 
186 
165 
145 
121 


08 
74 
52 
20 
0 

10 
30 
45 
60 
76 

88 

08 

105 

110 

110 

107 
00 
86 
67 
46 

10 

12 

42 

76 

100 

138 
165 
185 
200 
200 

210 
204 


0  ClumuBleogitts. 

Mag.  4.3 


Right 


h     m 
8    23 

s 

12.32 

12.60 
12.68 
12.56 
12.28 

11.83 

11.21 

10.47 

9.63 

8.71 


28 
8 

12 
28 
45 

62 
74 
84 
02 
08 


7.73 
6.73 
6.71 
4.72 
3.77 

2.89 
2.10 
1.41 
0.85 
0.42 


100 

102 

00 

05 

88 

70 
60 
56 
43 
27 


<>1^    10 

0.06  — 
0.10    * 


0.33 
0.73 

1.27 
1.96 
2.79 
3.71 
4.70 

6.74 
6.79 
7.80 
8.76 
9.60 

10.30 
10.87 
11.25 


23 

40 
54 

68 
84 
02 
00 

104 

105 

101 

05 

85 

70 

57 

38 


Dadin*- 
tkm. 


-77  13 


n 


9.67 
13.46 
17.35 
21.22 
24.98 

28.52 
31.79 
34.70 
37.19 
39.23 


370 
389 
387 
376 
354 


327 
201 
240 
204 
154 


^•^108 

41.80^ 

42.30  — 

42.25     * 

41.69   " 
108 

40.61 

155 

200 

238 

270 

202 

300 
312 
305 
201 
262 

14.27^ 

1203  ,,, 
10.25  ^^ 

8.40  — 
5 


39.06 
37.06 
34.68 
31.98 

29.06 
25.97 
22.85 
19.80 
16.89 


8.45 

9.15 

10.61 

12.49 

15.03 


18.04 
21.44 
25.10 


70 
136 
108 
254 
801 

340 
366 


o  Vtub  Xajocis. 
Mag.  3.5 


Right 
AscMOsion. 


h     m 
8    23 

s 
82.20 
32.53 
82.77 
32.92 
32.97 

32.91 
32.77 
32.55 
32.27 
31.94 

31.58 
31.21 
30.85 
30.51 
30.21 

29.96 
29.76 
29.64 
29.67 
29.67 

29.64 
29.77 
29.97 
30.23 
30.56 

30.93 
31.36 
31.82 
32.33 
32.87 

33.43 
34.01 
34.59 
35.17 
35.71 


36.22 
36.67 
37.06 


33 

24 

15 

5 

6 

14 
22 
28 
88 
86 

87 
86 
34 
80 
25 

20 

12 

7 

0 

7 

13 
20 
26 
33 

87 

48 
46 
51 
54 
56 

58 
58 
58 
54 

51 


45 
30 


Declina- 
tion. 


+60  59 


tt 


23.88 
25.56 
27.50 
29.65 
31.89 

34.12 
36.25 
38.20 
39.86 
41.18 

42.11 
42.60 


42.65  — 
42.27  ^ 
41.46   ®^ 

110 

40.27 


168 
194 
215 
224 
223 


213 
105 
166 
182 
08 


40 


38.73 

36.90 
34.80 
32.52 

30.09 
27.56 
24.98 
22.42 
19.90 

17.48 
15.20 
13.11 
11.24 
9.64 


154 
183 
210 
228 
243 


253 
258 
256 
252 
242 

228 
200 

187 
160 
120 


04 
56 


8.35 

7.41 
6.85   ,, 
6.71  — 
6.99   ^ 

71 


7.70 

8.82 

10.30 


112 
148 


Oroombxldfe  1450. 
Mag.  6.0 


Right 
Aaoooskm. 


h  m 
8  27 


s 

38.351 
38.589 
38.771 
38.890 
38.945 

38.936 
38.869 
38.753 
38.597 
38.413 

38.211 
38.005 
37.805 
37.620 
37.461 

37.333 
37.239 
37.183 


238 

182 

110 

55 

0 

67 
116 
156 
184 
202 

206 
200 
185 
150 
128 

04 
56 


15 
37.168  — 

37.193  ^ 

65 


37.268 
37.361 
37.501 
37.677 
37.888 

38.129 
38.402 
38.704 
39.030 
39.380 

39.748 
40.129 
40.516 
40.900 
41.271 

41.618 
41.931 
42.200 


103 

140 
176 
211 
241 

273 
302 
326 
350 

368 


881 
387 
384 
371 
347 


313 
260 


Dedina- 
tlon. 


+38   17 


n 


42 

60 

00 

107 

118 

121 

117 

108 

08 

73 

52 
27 


43.55 
43.97 
44.66 
45.56 
46.63 

47.81 
49.02 
50.19 
51.27 
52.20 

52.93 
53.45 
53.72 
53.76  — 
63.53   " 

44 

63.09 
52.43 
51.58 
50.57 
49.41 

48.13 
46.75 
45.30 
43.78 
42.22 

40.63 
39.03 
37.44 
35.89 
34.40 

33.01 
31.77 
30.70 
29.85 
29.25 

28.94  • 
28.91  — 
29.18   ^ 


66 
85 

101 
116 
128 

138 
145 
152 
156 
150 

160 
150 
155 
140 
130 

124 

107 

85 

60 
31 


Mean  Place 
Sec  dj  Tan  d 


33.867 
1.002 


17.06 
-0.064 


7.370 
4.521 


13.92 
-4.410 


27.941 
2.062 


36.92 
+1.803 


35.444 
1.274 


54.98 
+0.790 


Dfa,D»a      +0.06  0.00 

D^a,  D»a    1-0.2  -i-O.S 


-0.03 
-0.2 


-0.17 
+0.8 


+0.10 
-0.2 


+0.07 
+0A 


+0.08 
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WMbinctao 
MMnTniM. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.4 
Mar.  1.4 
11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.3 

May  10.2 
20.2 

30.2 

June   9.1 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.8 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


Mean  Place 
Sec  d.  Tan  B 


D^Oy  Dm  a 
D#a,  D«a 


yCwaxai, 

Mag.  4.7 


Right 


h     m 
8    38 


8 

35.116 
85.335 
35.505 
35.622 
35.684 

35.692 
35.650 
35.565 
35.445 
35.300 

35.140 
34.973 
34.813 
34.664 
34.533 

34.428 
34.351 
34.303 


319 

170 

117 

63 

8 

43 
85 
30 
45 
60 

67 
60 
40 
31 
05 

77 
48 


15 
34.288  — 

34.306  " 

48 


34.354 
34.436 
34.548 
34.689 
34.860 


35.058 
35.283 
35.534 
35.808 
36.105 

36.419 
36.747 
37.033 
37.418 
37.745 

38.053 
38.334 
38.576 


83 

113 
141 
171 
198 

235 

251 
274 
397 
314 

338 
336 
335 
337 
306 


281 
343 


I>edln»- 
tion. 


+21  45 


// 


41.48 
40.88 
40.51 


60 
37 


13 

40.38  — 
40.44     • 

35 


40.69 
41.08 
41.55 
42.07 
42.60 


43.11 
43.67 
43.95 
44.24 
44.43 

44.54 
44.55 
44.47 
44.30 
44.04 

43.70 
43.27 
42.74 
42.11 
41.36 

40.50 
39.52 
38.42 
37.20 
35.89 

34.51 
33.09 
31.67 
30.30 
29.02 

27.90 
26.96 
26.23 


47 
53 
53 
51 

46 
38 
39 
19 
11 

1 

8 
17 
36 
34 

43 
53 
63 
75 
86 

98 
110 
133 
131 
138 

143 
143 
137 
138 
113 

94 
73 


32.631 
1.077 


51.34 
+0.399 


+0.07 
-0.3 


+0.02 


(^Cancil. 

Mag.  4.2 


Right 


h      m 
8    40 


s 

4.101 
4.317 
4.485 
4.601 
4.662 

4.671 
4.631 
4.549 
4.432 
4.292 

4.136 
3.976 
3.819 
3.674 
3.548 

3.445 
3.369 
3.322 
3.307 
3.323 

3.370 
3.449 
3.557 
3.693 
3.859 

4.051 
4.271 
4.515 
4.784 
6.074 

5.383 
6.705 
6.036 
6.365 
6.687 

6.990 
7.266 
7.506 


316 

168 

116 

61 

9 

40 

83 

117 

140 

156 

160 
157 
145 
136 
103 

76 
47 
15 

16 

47 

79 
108 
136 
166 
193 

320 
344 
360 
290 
309 

333 
330 
330 
323 
303 

270 
240 


I>«cUziar 
tion. 


+18  26 


// 


73.95 
73.15 
72.66 
72.20 


80 
50 
86 


13 

72.07  — 

4 

72.11 
72.31 
72.62 
73.01 
73.44 


73.87 
74.28 
74.66 
74.97 
75.22 

76.41 
75.54 
75.60 
75.59 
75.61 

75.35 
75.10 
74.76 
74.31 
73.74 

73.03 
72.18 
71.19 
70.05 
68.79 

67.42 
65.98 
64.51 
63.06 
61.65 

60.37 
59.26 
58.33 


20 
31 
39 
48 
48 

41 
37 
83 
25 
19 

13 
6 

1 

8 

16 

35 
84 
45 
57 
71 

85 

90 
114 
136 
137 

144 
147 
146 
140 
138 

111 
93 


1.670 
1.054 


83.34 
+0.334 


+0.07 
-0.3 


+0.01 
+0.8 


APyxidii. 

Mag.  3.7 


Right 
AMMuion. 


h     m 
8    40 


s 

20.045 
20.237 
20.375 
20.457 


193 

138 

83 


35 

20.482  — 
39 


20.453 
20.374 
20.253 
20.097 
19.917 


19.721 
19.519 
19.318 
19.127 
18.953 

18.802 
18.676 
18.578 
18.514 
18.483 

18.487 
18.528 
18.606 
18.720 
18.871 

19.057 
19.278 
19.532 
19.814 
20.123 

20.450 
20.790 
21.135 
21.476 
21.799 

22.098 
22.362 
22.582 


T9 
131 
156 
180 
196 

303 
301 
191 
174 
151 

136 
98 
64 
31 

4 

41 

78 

114 

151 

186 

331 
354 
383 
300 
337 

340 
345 
340 
334 
399 

264 
220 


Declhia- 
tion. 


-32  53 


// 


24.82 
28.11 
31.38 
34.64 
87.51 

40.24 
42.67 
44.75 
46.45 
47.76 

48.68 
49.17 


339 
337 
316 
397 
373 


243 
208 
170 
131 
92 

49 

8 


49.26  — 
48.93  ^^ 
48.21   " 

108 


47.13 
45.71 
43.98 
42.01 
39.83 

37.53 
35.17 
32.83 
30.59 

28.55 

26.79 

25.37 

24.39  ^ 

23.89  — 

23.93     * 
58 

24.51 


142 
173 
197 
218 
230 


236 
284 
224 
204 

176 


142 
98 


25.63 
27.27 
29.39 
31.92 

34.78 
37.88 
41.11 


112 
164 
212 
253 
286 

310 
323 


17.795 
1.191 


24.57 
-0.647 


+0.05 


-0.03 
+^.% 


tCancxl. 
Mag.  4.2 


Right 
AsoHisloin. 


h      m 
8    41 


s 

46.979 
47.212 
47.395 
47.521 
47.589 

47.600 
47.558 
47.469 
47.342 
47.189 

47.017 
46.840 
46.667 
46.506 
46.363 


233 

183 

126 

68 

11 


42 

80 

127 

153 

172 


177 
173 
161 
143 
116 


46.247 
46.160 
46.105 
46.084  — 
46.098   " 

47 

46.146 

82 
114 
146 

177 
206 

234 
263 

288 
812 
330 

347 
355 
353 
346 
328 


46.227 
46.341 
46.487 
46.664 

46.870 
47.104 
47.367 
47.655 
47.967 

48.297 
48.644 
48.999 
49.352 
49.698 

50.026 
50.324 
50.582 


298 
258 


Declina- 
tion. 


+29     3 


27.39 
27.21 
27.28 
27.60 
28.11 

28.79 
29.56 
30.39 
31.22 
31.99 

32.67 
33.21 
33.62 
33.85 


18 

7 

32 
51 
68 

77 
83 
83 

77 
68 

64 

41 
28 

8 


33.93  — 
8 

33.85 

33.60 

33.21 

32.69 

32.05 


31.28 
30.42 
29.46 
28.40 
27.24 

26.00 
24.68 
23.29 
21.85 
20.38 

18.91 
17.48 
16.13 
14.92 
13.87 

13.03 
12.44 
12.10 


3S 
SO 
53 
64 
77 

86 

96 

106 

110 

124 

132 
130 
144 
147 
147 

148 
135 
121 
106 
84 

59 
84 


44.373 
1.144 


38.55 
+0.555 


+0.07 


+0.02 
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uhlnctoii 
mkTbam. 


JL 


}b. 


91. 


0.6 
10.6 
20.5 
30.5 

9.5 

19.5 
1.4 
11.4 
21.4 
31.4 

pr.  10.3 
20.3 
30.3 

ay  10.2 
20.2 

30.2 

tne    9.2 

19.1 

29.1 

ily    9.1 

19.1 
29.0 
8.0 
18.0 
27.9 


og- 


jpt.  6.9 
16.9 
26.9 

ct.  6.8 
16.8 

26.8 

o\'.    6.8 

15.7 

25.7 

ec.    5.7 

15.6 
25.6 
35.6 


t  Vnm  Xajoxls. 
Mag.  3.1 


Right 


h     m 
8    53 


s 

39.227 
39.528 
39.764 
39.930 
40.020 

40.038 
39.985 
39.870 
39.703 
39.496 

39.263 
39.017 
38.770 
38.534 
38.320 


801 

386 

166 

90 

18 

83 
118 
167 

ao7 

233 

946 
9«7 
336 
314 
186 


38.135 

37.987  ,^ 

37.879 

37.815 

37.796  — 
87 

37.823 

72 

117 

161 

302 

343 

381 
830 
854 
884 
411 


37.895 
38.012 
38.173 
38.375 

38.618 
38.899 
39.219 
39.573 
39.957 

40.368 
40.798 
41.243 
41.687 
42.123 

42.537 
42.916 
43.248 


430 

445 
444 

436 
414 


379 
332 


DMUnft. 
tJon. 


+48  21 


tt 


37.67 
38.49 
39.64 
41.04 
42.65 

44.38 
46.14 
47.85 
49.41 
50.78 

51.88 
52.68 
53.15 


82 
118 
140 
161 
178 

176 

m 

186 
187 
110 

80 
47 


53.27  — 
53.05  ® 

85 


52.50 
51.64 
50.48 
49.08 
47.46 


45.66 
43.71 
41.65 
39.50 
37.31 

35.12 
32.94 
30.83 
28.81 
26.93 

25.24 
23.77 
22.59 
21.71 
21.19 

21.04 
21.28 
21.89 


86 
116 
140 
188 
180 

105 
306 

315 
319 
310 

318 
311 
203 
188 
169 


147 

118 

88 

53 

15 

34 
61 


ot  Canoii. 
Mag.  4.3 


Right 


h     m 
8    54 


8 

2.581 
2.802 
2.977 
3.102 
3.175 

3.196 
3.170 
3.102 
3.000 
2.871 

2.728 
2.577 
2.427 
2.286 
2.162 


331 

175 

135 

78 

31 


68 
103 
139 
143 


151 
150 
141 
134 
105 

2.057  ^ 
1.977  ^ 
1.923  ^ 
1.898  — 
1.900    * 


1.933 
1.995 
2.084 
2.203 
2.349 

2.523 
2.724 
2.951 
3.204 
3.480 

3.778 
4.088 
4.410 
4.734 
5.051 

5.353 
5.631 
5.874 


88 

89 

119 

146 

174 

301 
327 
253 
276 
398 

810 
338 
334 
317 
302 


278 
343 


Dedftruk- 
tioi. 


+12  10 


ft 


24.22 
23.01 
22.00 
21.23 
20.67 


121 

101 

77 

56 

84 


20.33 

20.19  — 

20.20  ^ 


14 
26 
31 

86 


20.34 
20.60 

20.91 
21.27 
21.66 
22.05 
22.44 

22.82 
23.18 
23.50 
23.79 
24.03 

24.22 

24.32 

24.33  — 

24.22   " 
26 

42 


89 
88 

36 
82 
28 
24 
19 

10 


23.96 

23.54 
22.95 
22.15 
21.17 
19.99 

18.64 
17.14 
15.55 
13.89 
12.26 

10.67 
9.19 

7.87 


59 

80 

96 

118 

185 

150 
150 
166 
168 
159 

148 
132 


Mag.  5.1 


Right 
Aaeeoskm. 


h  m 
8  54 


8 

60.682 
60.932 
61.098 
61.181  — 
61.179  * 


350 
166 


61.006 
60.939 
60.718 
60.442 
60.125 

59.777 
59.409 
59.038 
58.670 
58.319 

57.991 
57.696 
57.441 
57.232 
57.076 


157 
821 
376 
317 
848 

868 

871 
868 
351 
828 


395 
355 
309 
156 
97 
56.979 
66.944  — 
66.971  " 
57.066  " 
57.227  "^ 

238 


57.455 
67.746 
58.098 
58.501 
58.948 

59.427 
59.925 
60.428 
60.919 
61.384 

61.806 
62.169 
62.465 


391 
353 
408 
447 
479 


498 
503 
491 
465 
432 


363 
296 


Dedftruk- 
tkm. 


-58  54 


ti 


41.44 
45.20 
49.06 
52.94 
56.71 

00.30 
63.63 
66.62 
69.22 
71.38 

73.06 
74.24 
74.91  ,^ 
75.05  — 
74.69  ^ 

87 
73.82 


876 
886 
388 

877 
859 

333 
299 

260 
216 
168 


118 
67 


72.45 
70.67 
68.49 
65.99 

63.23 
60.30 
67.30 
54.34 
51.50 

48.91 
46.65 
44.83 
43.55 
42.84 

42.77 
43.35 
44.60 
46.46 

48.88 

51.81 
55.12 
58.72 


187 
178 
218 
260 
276 

298 
800 
296 
284 
209 


226 
182 
128 

n 

7 

58 

135 
186 
343 
293 

331 
360 


KXSnm  Xajoils. 

Mag.  3.7 


Right 


h     m 
8    58 


8 

5.185 
5.488 
5.727 
5.898 
5.996 

6.021 
5.976 
5.871 
5.713 
5.515 

5.291 
5.052 
4.812 
4.582 
4.373 


308 

239 

171 

98 

25 

45 
105 
158 
198 
234 

239 
240 
230 
209 

182 


4.191 ,,, 

3.936 
3.870  ^ 
3.848  — 

23 

3.871 

66 
111 
153 
194 
234 

274 
310 
345 
376 
405 


3.937 
4.048 
4.201 
4.395 

4.629 
4.903 
5.213 
5.558 
5.934 

6.339 
6.763 
7.200 
7.640 
8.073 

8.485 
8.864 
9.197 


424 
437 
440 
433 
412 


379 
333 


DeoUna- 
tioi. 


+47  28 


ft 


39.42 
40.17 
41.24 
42.59 
44.15 

45.85 
47.58 
49.28 
50.85 
52.24 

53.38 
54.22 
54.74 


75 
107 
135 
156 
170 

178 
170 
157 
189 
114 

84 
52 


54.92  — 
54.76   ^* 

48 


54.28 
53.48 
62.39 
51.06 
49.50 


47.76 
45.86 
43.83 
41.72 
39.56 

37.37 
35.20 
33.08 
31.04 
29.13 

27.39 
25.88 
24.63 
23.69 
23.09 

22.87 
23.03 
23.57 


80 

109 
138 
156 
174 

190 
908 

811 
316 
319 

317 
313 
304 
191 
174 

151 

135 

94 

60 

32 

16 
54 


n  Place 
^,Tana 


36.080 
1.505 


52.22 
+1.125 


0.277 
1.023 


33.09 
+0.216 


57.967 
1.937 


45.54 
-1.659 


2.107 
1.480 


54.20 
+1.090 


I,  Dm  a 


+0.08 
-0.3 


+0.05 
+0.7 


+0.07 
-0.3 


+0.01 
+0.7 


+0.03 
l-OA 


-0.08 


+0.08 


+0.05 
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APPARENT  PLAGES  OF  STARS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashinrUm 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


0.6 
10.6 
20.6 
30.5 

9.5 

19.5 
1.4 
11.4 
21.4 
31.4 


Apr. 


10.3 
20.3 
30.3 
May  10.3 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.1 

29.0 

Aug.    8.0 

18.0 

'    28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.6 
25.6 
35.6 


Mean  Place 
Sec  df  Tan  d 


<TS  Jjnm  Kajoiis. 
Mag.  4.9 


Right 
Aaotoakm. 


h     m 
9    3 

s 
16.66 
17.13 
17.60 
17.76 
17.90 

17.91 
17.80 
17.59 
17.29 
16.91 

16.47 
16.01 
15.53 
15.07 
14.65 

14.25 
13.92 
13.65 
13.45 
13.34 

13.30 
13.36 
13.49 
13.70 
13.99 

14.35 
14.79 
15.29 
15.85 
16.46 

17.12 
17.81 
18.52 
19.23 
19.93 

20.59 
21.20 
21.73 


47 
37 
96 
14 
1 

11 
21 
30 
38 
44 

40 
48 
46 
42 
40 

83 
27 
20 
11 
4 

6 
13 
21 
29 
36 

44 

60 
66 
61 
66 

69 
71 
71 
70 
66 

61 
63 


Declina- 
tion. 


+67  27 


ff 


165 
203 
230 
250 
257 

268 
288 
216 
181 
142 


96 


50.08 
51.73 
53.76 
56.06 
58.56 

61.13 
63.66 
66.04 
68.20 
70.01 

71.43 
72.39 
72.88  — 
72.86     ^ 

60 
96 

139 
179 
214 
241 
266 

282 
293 
299 
300 
293 

283 
205 
243 
214 
183 

143 

100 

63 


72.36 

71.40 
70.01 
68.22 
66.08 
63.67 

61.01 
58.19 
55.26 
62.27 
49.27 

46.34 
43.51 
40.86 
38.43 
36.29 

34.46 
33.03 
32.03 
31.50 
31.45  ~ 

46 

31.91 
32.88 
34.28 


97 
140 


11.961 
2.609 


67.09 
+2.410 


Da»a,  D-a      +0.11  +0.12 

D^a,D^a    1-0.3  +0.7 


K  Cancil. 

Mag.  5.1 


Right 
AscMOsion. 


h     m 
9     3 


228 

183 

133 

82 

81 

18 

60 

94 

122 

130 

147 
147 
140 
127 
107 

85 
69 
82 


8 

20.783 
20.961 
21.144 
21.277 
21.359 

21.390 
21.372 
21.312 
21.218 
21.096 

20.967 
20.810 
20.663 
20.523 
20.396 

20.289 

20.204 

20.146 

20.113 

20.107  — 
24 

20.131 
20.183 
20.264 
20.373 
20.509 

20.674 
20.865 
21.085 
21.331 
21.600 

21.891 
22.201 
22.521 
22.844 
23.163 

23.468 
23.750 
23.999 


62 

81 
109 
136 
165 

191 
220 
246 
260 
291 

310 
320 
323 
319 
305 

282 
249 


Declina- 
tion. 


+10  59 


tt 


47.13 
45.81 
44.71 
43.83 
43.18 

42.76 

42.66 

42.50  — 

42.60   ^® 
23 

30 


132 

110 

88 

65 

42 

21 


42.83 

43.13 
43.49 
43.89 
44.30 
44.72 

45.14 
45.64 
45.92 
46.26 
46.66 

46.79 
46.96 


86 

40 
41 
42 
42 

40 
38 
34 
30 
23 

16 
6 


47.01  — 
46.95     * 


46.73 

46.36 
45.80 
45.02 
44.05 
42.87 

41.51 
40.00 
38.36 
36.66 
34.94 

33.28 
31.71  ^*^ 
30.29  "^ 


22 
37 

60 

78 

07 

118 

136 

151 
164 
170 
172 
166 


18.477 
1.019 


56.09 
+0.194 


+0.06 
-0.3 


+0.01 
+0.7 


XAzgui. 
Mag.  2.2 


Right 
kwamakm. 


h     m 
9    4 

6L037 

61.266 

61.437  j^ 

61.646 

61.691  — 
15 


61.676 
61.604 
61.382 
61.219 
61.024 

60.806 
60.576 
60.341 
60.111 
69.892 

59.692 
69.616 
59.367 
69.251 
69.170 

69.128 


69.125  — 

59.165  ^ 

69.249   ** 

69.377  ^^ 
178 


72 
122 
163 
105 
218 

230 
236 
230 
219 
200 

176 

149 

116 

81 

42 


69.550 
69.767 
60.026 
60.323 
60.653 

61.011 
61.388 
61.774  ^ 


217 
259 
287 
830 
858 


877 


62.158 
62.528 

62.873 
63.180 
63.441 


384 
370 
346 


307 
261 


Declina- 
tion. 


-43     6 


n 


2.21 

6.72 

9.30 
12.84 
16.26 

19.48 
22.42 
26.04 
27.28 
29.11 

30.53 
31.48 
31.98 
32.01  — 
31.58   ^ 

86 

30.72 


351 
358 
354 
842 
822 


294 
262 
224 

188 
142 


06 
60 


127 
105 
198 
235 
246 

200 
208 
257 
245 
221 


29.46 

27.80 
25.82 
23.67 

21.12 
18.52 
15.89 
13.32 
10.87 

8.66 
6.78 
6.32 

3.93  — 

10 

4.09 
4.85 
6.20 
8.11 
10.62 


188 

140 

97 


13.34 
16.61 
19.90 


70 
135 
191 
241 
282 

317 
330 


58.756 
1.369 


4.28 
-0.936 


+0.04 


-0.04 
+0.7 


Mag.  3.8 


Right 


h     m 
9    10 


8 

8.149 
8.376 
8.668 
8.693 
8.777 

8.811 
8.798 
8.743 
8.666 
8.639 

8.407 
8.266 
8.122 
7.986 
7.861 

7.753 
7.666 
7.602 
7.563 


220 

183 

135 

84 

84 

13 

65 

88 

110 

132 

142 
143 
137 
124 
108 

87 
04 
30 


7.661 -i? 

10 

7.667 
7.609 
7.679 
7.776 
7.901 


8.056 
8.237 
8.447 
8.683 
8.946 

9.229 

9.532 

9.846 

10.166 

10.481 

10.782 
11.061 
11.309 


42 
70 
00 
120 
166 

181 
210 
280 
268 
283 

808 
814 
819 
810 
801 


279 
248 


Deaina' 
tion. 


+  2  39 


178 

m 
m 
lis 


71 

ao 


17 
30 

» 
it 


32.07 
30.29 
28.68 
27.27 
26.09 

25.13 

24.42 

23.92 

23.62  jj 

23.50- 
t 

23.53 
23.70 
24.00 
24.39 

24.87 

25.42 
26.02 
26.67 
27.35 
28.03 

28.69 
29.30 
29.83 
80.23 
90.47 

90.63 
90.36 
29.95 
29.26 
28.31 

27.09 
26.63 
23.95 
22.12 
20.19 

18.22 
16.28 
14.43 


40 
M 

6 

17 
41 
09 
96 
123 

140 
168 
183 
193 

197 

194 
185 


6.983 
1.001 


39.46 
+0.046 


+0.06 
-0.3 


0.00 
+0.7 


APPAKENT  PLACES  OF  STABS,  1918. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ItaaT&ie. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.4 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June   9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.8 

15.7 

25.7 

Dec.     5.7 

15.7 
25.6 
35.6 


Mean  Place 
Sec  a,  Tan  d 


D^a,  Dm  a 


flAxgOM. 

Mag.  1.8 


Right 


h      m 
9    12 


8 

21.63 
21.98 
22.22 
22.35 
22.35 

22.24 
22.02 
21.71 
21.32 
20.86 

20.35 
19.81 
19.24 
18.67 
18.11 

17.58 
17.08 
16.63 
16.24 
15.92 

15.70 
15.54 
15.60  - 
15.65    * 

IS 

27 


15.70 

15.97 
16.33 
16.78 
17.31 
17.92 

18.58 
19.27 
19.97 
20.66 
21.31 

21.91 
22.42 
22.84 


3ft 
34 

13 

0 

11 

22 
31 
30 

51 

54 

57 
57 
50 

53 

50 
45 
39 
32 
22 

Id 


36 
45 
53 
61 
66 

60 
70 
60 
65 

60 

51 
42 


tian. 


-69  22 


tt 


39.61 
43.28 
47.15 
51.10 
55.03 

58.84 
62.44 
65.76 
68.72 
71.27 


367 
887 
305 
398 
881 


360 
332 
296 
255 
210 


73.37 

74.98 
76.07 
76.63 
76.63 

76.11 
75.08 
73.56 
71.60 
69.26 

66.69 
63.70 
60.65 
67.56 
54.65 

51.71 
49.16 
47.00 
45.32 
44.20 

43.72 
43.89 
44.73 
46.23 
48.34 

61.00 
54.12 
67.61 


161 
100 

56 
0 

52 

108 
152 
196 
234 
267 

289 
305 
309 
301 
284 

255 
216 
168 
112 
48 

17 

84 

150 

211 

266 

312 
349 


18.333 
2.840 


45.65 
-2.658 


+0.01 
-0^ 


-0.13 
+0.7 


88  Cancrl. 
Mag.  6.6 


Right 
Asonsion. 


h      m 
9     14 


a 
26.772 
27.017 
27.217 
27.366 
27.463 

27.605 
27.499 
27.447 
27.358 
27.239 

27.101 
26.952 
26.801 
26.656 
26.623 

26.408 
26.316 
26.247 
26.205 


245 

200 

149 

97 

42 

6 

52 

89 

119 

138 

149 
151 
145 
133 
115 

98 
68 
42 


26.193  — 

13 


26.206 
26.249 
26.322 
26.423 
26.653 


26.712 
26.900 
27.118 
27.363 
27.634 

27.930 
28.244 
28.572 
28.906 
29.238 

29.568 
29.865 
30.121 


43 

73 

101 

180 

159 

188 
218 
245 
271 
296 

314 
828 
334 
332 
320 

297 
266 


DediiiA- 
tlon. 


+18     2 


tt 


98 
72 
48 
22 
1 

20 
84 
44 
53 
54 

58 
51 
45 

88 
80 

21 
18 


62.33 
61.35 
60.63 
60.15 
59.93 

69.92 
60.12 
60.46 
60.90 
61.42 

61.96 
62.49 
63.00 
63.46 
63.83 

64.13 
64.34 
64.47 
64.61  ~ 
64.46    * 

15 

64.31 
64.04 
63.66 
63.16 
62.60 

61.70 
60.74 
59.62 
68.35 
56.94 

55.39 
63.76 
52.10 
60.46 

48.86 

47.37 
46.06 
44.95 


27 
88 
51 
65 

80 

96 
113 

127 
141 
155 

168 
166 
165 
160 
148 

132 
110 


24.485 
1.051 


73.16 
+0.326 


+0.07 
-0.3 


+0.02 
+0.7 


XAzgua. 
Mag.  2.2 


Right 
Asottsion. 


h 
9 


m 

14 


66.221  ^ 

56.509  2,, 
56.716  j^ 
56.840  ^ 
66.880  — 

42 


66.838 
66.722 
56.536 
56.294 
66.005 

55.681 
55.334 
64.975 
64.616 
64.267 

63.936 
53.631 
63.361 
63.134 
62.954 

62.827 
62.769 


52.754  — 

62.814  ^ 

62.942  ^^ 
196 

53.138 


116 
186 
242 
289 
324 


847 
359 
859 
849 
831 


805 
270 
227 
180 
127 


68 


63.400 
63.726 
54.108 
54.540 

56.010 
66.507 
56.015 
66.519 
57.002 

57.449 
57.846 

58.178 


263 
826 
383 
432 
470 


497 
508 
504 
483 
447 


396 
333 


D«cUna- 
tton. 


-58  55 


ft 


45.73 
49.40 
53.23 
57.10 
60.93 

64.61 
68.05 
71.20 
73.99 
76.35 

78.26 
79.69 
80.61   ^ 
81.01  — 
80.90  " 

62 

80.28 


367 
383 
387 
383 
368 


344 
315 
279 
236 
191 


143 
92 


40Lynoia. 

Mag.  3.3 


Right 
AaoflDsion. 


79.17 
77.60 
75.62 
73.30 

70.67 
67.85 
64.91 
61.95 
59.07 

56.40 
64.01 
52.04 
50.56 
49.64 

49.33 
49.68 
50.68 
52.31 
54.63 

57.27 
60.44 
63.98 


111 
157 
198 
232 
263 


282 
294 
296 
288 
367 


289 

197 

148 

93 

31 

35 
100 
163 
222 
274 

317 
354 


53.594 

1.938 


50.62 
-1.660 


+0.03 
1-0.^ 


-0.08 
+^.T 


h      m 
9     16 


s 

6.428 
6.705 
6.932 
7.103 
7.212 

7.260 
7.250 
7.188 
7.081 
6.940 

6.774 
6.694 
6.410 
6.232 
6.069 


377 
227 
171 
100 

48 


10 

62 

107 

141 

166 

180 
184 
178 
163 
145 


6.924 

118 

5.806  ^ 
5.716  ^ 
6.658 
6.634  — 

9 

6.643 

43 

78 

111 

144 

179 


5.685 
6.763 
6.874 
6.018 

6.197 
6.400 
6.654 
6.929 
7.235 

7.566 
7.921 
8.289 
8.666 
9.040 


313 
245 
275 
306 
331 


355 
368 
377 
374 
360 


9.400 
9.737  ^^ 


10.038 


801 


DediDft- 

tiOD. 


+34  43 


»/ 


70.17 

70.11  — 

70.37  ^ 

70.91   " 

71.72  ^ 
100 

72.72 

73.87 

75.08 

76.28 

77.41 

78.44 
79.29 
79.94 
80.38 


115 
131 
130 
118 
108 

85 
65 

44 


3D 

80.58  — 
3 


80.66 
80.29 
79.82 
79.12 
78.25 


77.20 
76.99 
74.64 
73.16 
71.66 

69.88 
68.11 
66.29 
64.44 
62.60 

60.79 
69.06 
67.49 
56.08 
54.93 

54.03 
53.45 
63.20 


37 
47 

70 

87 

106 

131 
186 
148 
160 
168 

177 
183 
185 
184 
181 

178 
157 
141 
115 
90 

58 
35 


3.868 
1.217 


84.28 
+0.693 


+0.07 


+0.03 


394 


APPARENT  PLACES  OF  STARS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wuh^Kton 
Mean  Tune. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.5 
11.4 
21.4 
81.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.     6.9 

16.8 

26.8 

Nov.    6.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


Mean  Place 
Sec  d,  Tan  d 


^Pyzidii. 
Mag.  4.9 


RiKht 
Ascension. 


h 
9 


m 
17 


s 
53.630 
53.859 
54.041 
54.172 
54.249 

54.273 
54.247 
54.179 
54.073 
53.940 

53.787 
53.621 
53.453 
53.288 
53.132 

52.991 
52.870 
52.770 
52.696 
52.648 

52.631 
52.644 
52.688 
52.766 
52.877 

53.022 
53.201 
53.414 
53.659 
53.933 

54.234 
54.554 
54.886 
55.222 
55.553 

55.867 
56.156 
56.408 


229 

182 
131 

n 

24 

96 

08 

100 

133 

158 

100 
108 
105 
150 
141 

121 

100 

74 

48 

17 

13 
44 

78 
111 
145 

170 
213 
245 
274 
301 

320 
832 
330 
331 
314 

280 
252 


Declina- 
tion. 


-25  36 


n 


300 
800 
201 
275 
253 

238 

100 

105 

131 

05 


00 


59.80 
62.80 
65.80 
68.71 
71.46 

73.99 
76.27 
78.23 
79.88 
81.19 

82.14 
82.74  ^ 
82.98  — 
82.87  " 
82.43  ** 

70 


81.67 
80.60 
79.27 
77.70 
75.95 

74.07 
72.12 
70.16 
68.26 
66.52 


107 
133 
157 
175 
188 


105 
100 
100 
174 
152 


65.00 

63.77 
62.90 


123 
87 


45 
62.45  — 

62.47     ^ 
50 


62.97 
63.96 
65.43 
67.32 
69.61 


72.20 
75.01 
77.96 


00 
147 
180 
220 
250 

281 
205 


a  Hydxw. 

Mag.  2.2 


Right 
Xaomakai. 


h     m 
9    23 


51.535 
1.109 


58.68 
-0.480 


s 

35.568 
35.802 
35.991 
36.132 
36.223 

36.265 
36.260 
36.214 
36.132 
36.022 

35.894 
35.755 
35.612 
35.473 
35.343 

35.228 
35.130 
35.054 
35.000 
34.971 

34.968 
34.992 
35.043 
35.123 
35.232 

35.369 
35.538 
35.736 
35.963 
36.218 

36.497 
36.797 
37.110 
37.430 
37.747 

38.052 
38.336 

38.588 


284 

180 

141 

01 

42 


5 

40 

82 

110 

128 

130 
143 
180 
130 
115 

08 
70 
54 
20 
8 

24 

51 

80 

100 

137 

100 
108 
227 
255 
270 

300 
313 
320 
317 
305 

284 
252 


Dedin*- 
tion. 


-8    18 


tt 


14.06 
16.38 
18.60 
20.64 
22.50 

24.11 
25.48 
26.58 
27.43 
28.03 


282 


204 
180 
101 


137 

110 

85 

00 

85 


28.38 
28.50  — 
28.41     • 


28.11 
27.63 

26.96 
26.15 
25.21 
24.16 
23.03 

21.87 
20.70 
19.59 
18.57 
17.71 

17.06 
16.66  J, 
16.56  — 
16.80  ^ 
17.39   ^ 

04 


80 
48 
07 

81 

94 

105 

113 

110 

117 

111 

103 

80 

05 

40 


Tt  Vtub  Hajoxls. 
Mag.  3.8 


18.33 
19.62 
21.24 
23.13 
25.24 

27.49 
29.83 
32.16 


120 
102 
180 
211 
225 

234 
233 


33.499 
1.011 


8.96 
-0.146 


Right 
Asoeosion. 


h     m 
9    25 


8 

8.85 
9.30 
9.68 
9.95 
10.13 

10.18 

10.16 

10.02 

9.80 

9.62 

9.18 
8.81 
8.42 
8.03 
7.66 

7.32 
7.02 
6.77 
6.58 
6.45 

6.39 
6.40 
6.47 
6.61 
6.81 

7.08 
7.42 
7.81 
8.26 
8.77 

9.31 

9.91 

10.52 

11.14 

11.76 

12.36 
12.91 
13.40 


45 
38 
27 
18 
5 

3 
13 
22 
28 
84 

37 
39 
39 
37 
34 

30 
25 
19 
18 
0 

1 

7 

14 

20 

27 

34 
39 
45 
51 
54 

00 
01 
02 
02 
50 

50 
40 


DecUn*- 
tion. 


+63  24 


n 


58.20 
69.60 
61.20 
63.24 
65.62 

67.95 
70.42 
72.81 
75.05 
77.00 

78.62 
79.84 
80.62 
80.93  — 
80.78   ^* 

02 

80.16 


130 
170 
204 
238 
248 

247 
230 
224 
195 
102 


123 
78 


79.10 
77.64 
75.82 
73.68 

71.27 
68.64 
66.86 
62.96 
60.01 

57.06 
54.17 
61.38 
48.77 
46.38 


100 
140 
183 
214 
241 

263 
278 
200 
205 
205 

289 
270 
201 
239 
211 


<2  TJtM»  lUJodf. 
Mag.  4.6 


Right 


44.27 
42.61 
41.14 
40.20  ^ 
39.74  — 

4 


170 

137 

94 


39.78 
40.32 
41.34 


54 

102 


4.950 
2.234 


76.73 
+1.998 


h     m 
9    27 


8 

20.34 
20.92 
21.38 
21.72 
21.93 

22.01 
21.93 
21.76 
21.45 
21.06 

20.69 
20.08 
19.64 
19.00 
18.49 

18.01 
17.68 
17.22 
16.93 
16.72 


16.80 
17.04 

17.37 
17.80 
18.30 
18.87 
19.51 

20.21 
20.96 
21.73 
22.62 
23.31 

24.06 
24.77 
25.40 


58 

40 
34 
31 

8 

8 
18 
30 
89 
47 

51 
64 

54 
51 
48 

43 

86 
29 
31 
12 


16.60 

16.68  — 
16.65    ^ 


16 

33 

43 

50 
57 
64 
70 

74 
78 
79 
79 
76 

71 


I>eeUBS. 
tfao. 


+70  10 


tt 


71.20 
72.75 
74.72 
77.02 
79.68 

82.25 
84.95 
87.54 
89.94 
92.02 

93.72 

95.75 
96.01- 
95.77  ** 

78 

96.01 


15S 

107 

356 

^ 
39 
340 
30S 

170 


136 

77 


93.79 
92.13 
90.08 
87.71 

86.03 
82.15 
79.10 
75.95 
72.76 

69.60 
66.58 
63.59 
60.86 
68.41 


133 
166 
SOS 
W 


368 
305 
315 
319 
316 

307 
294 
273 
245 
213 


56.28  j.^ 

63.23  gj 

«2.-^  30 
62.11  — 

23 


62.34 
53.11 
64.37 


77 
136 


16.633 
2.951 


90.37 
+2.776 


Jy^a,  Dm  a 


+0.05 


D^^,D^a    Lo.3 


-0.02 
+0.7 


+0.06 
-0.3 


-0.01 
+0.ft 


+0.09 


+0.10 
+0.6 


+0.11 
-0.3 


+0.15 
+0.6 
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mmfttnn 


I. 


b. 


r. 


IT. 


y 


0.6 
10.6 
20.6 
30.5 

9.5 

19.5 
1.5 
11.4 
21.4 
31.4 

10.3 
20.3 
30.3 
10.3 
20.2 


30.2 

Qe    9.2 

19.2 

29.1 

ly    9.1 

19.1 
29.0 
g.  8.0 
18.0 
28.0 

3t.  6.9 
16.9 
26.9 

t.  6.9 
16.8 

26.8 

V.    5.8 

15.7 

25.7 

5.7 


c. 


15.7 
25.6 
35.6 


Place 
,Tana 


Dm  a 


^  Vnm  Hajocis. 
Mag.  3.3 


Right 


h     m 
9    27 


s 

26.010 
26.366 
26.659 
26.879 
27.021 

27.086 
27.073 
26.990 
26.844 
26.648 

26.416 
26.160 
25.894 
25.630 
25.380 

25.152 
24.955 
24.795 
24.675 
24.601 

24.571 
24.588 
24.652 
24.763 
24.921 

25.125 
25.375 
25.669 
26.006 
26.381 

26.793 
27.234 
27.696 
28.169 
28.641 

29.098 
29.526 
29.911 


856 

293 
220 
142 

65 


13 

83 

146 

196 

232 

256 
266 
264 
250 
228 

197 

160 

120 

74 

30 

17 

64 

111 

158 

204 

250 
294 
337 
375 
412 

441 
462 
473 
472 
457 

428 
385 


Decline- 
tlon. 


+52    2 


ft 


73 
112 
146 
173 
191 

200 
200 
190 
171 
147 

116 
80 
43 


49.33 
50.06 
51.18 
52.64 
54.37 

56.28 
58.28 
60.28 
62.18 
63.89 

65.36 
66.52 
67.32 
67.75 
67.79  — 

34 
67.45 
66.73 
65.66 
64.29 
62.62 

60.71 
58.58 
56.30 
53.88 
51.37 

48.81 
46.25 
43.74 
41.30 
39.00 

36.90 
35.04 
33.48 
32.27 
31.45 

31.06 
31.10 
31.56 


72 

107 
137 
167 
191 

213 
228 
242 
251 
256 

256 
251 
244 
230 
210 

186 

156 

121 

82 


4 

46 


22.944 
1.628 


66.80 
+1.282 


+0.08 
-0.3 


+0.07 
+0.6 


Mag.  3.6 


Rifht 


h     m 
9    27 


8 

30.201 
30.454 
30.653 
30.792 
30.872 

30.894 
30.859 
30.774 
30.647 
30.486 

30.300 
30.099 
29.890 
29.680 
29.478 

29.289 
29.119 
28.971 
28.851 
28.761 


253 

199 

139 

80 

22 

35 

86 

127 

161 

186 

201 
209 
210 
202 
189 

170 

148 

120 

90 

56 


28.705 
28.683  — 
28.701  " 


28.759 
28.859 

29.002 
29.188 
29.416 
29.685 
29.990 

30.325 
30.685 
31.059 
31.438 
31.809 

32.160 
32.481 
32.761 


58 
100 
143 

186 
228 
269 
305 
335 

360 
374 
379 
371 
351 

321 
280 


DecUna- 
tkm. 


-40    6 


25.11 
28.48 
31.94 
35.40 
38.76 

41.94 
44.89 
47.53 
49.82 
51.74 

53.25 
54.33 
54.97  ^j 
55.18  — 
54.96  " 

65 

54.30 


337 
846 
846 
886 
818 


296 
264 
229 

192 
151 


108 
64 


53.25 
51.83 
50.07 
48.03 

45.78 
43.37 
40.90 
38.43 
36.07 


105 
142 
176 
204 
225 


241 
247 
247 
236 
215 


»2-^  148 
3^-^104 

29.54  ^^ 
29.03  — 

4 


29.07 
29.68 
30.87 
32.60 
34.83 

37.49 
40.50 
43.75 


61 
119 
173 
223 
266 

301 
825 


28.041 
1.308 


27.21 
-0.842 


+0.05 
-0.3 


-0.04 
+0.6 


Mag.  5.1 


Ri^t 


h     m 
9    27 


a 
33.846 
34.094 
34.299 
34.456 
34.562 

34.617 
34.623  — 
34.585  ^ 

76 
104 
126 


248 
206 
157 
106 
55 


34.509 
34.405 

34.279 
34.141 
33.999 
33.861 
33.732 

33.618 

33.523 

33.451 

33.401 

33.378  — 
2 

33.380 

33.410 

33.468 

33.552 

33.665 


138 
142 
138 
129 
114 

95 
72 
50 


33.806 

33.978 
34.178 
34.406 
34.663 

35.248 
35.566 
35.892 
36.218 

36.534 
36.831 
37.098 


30 
58 

84 

• 

113 
141 

172 
200 

228 
257 
281 

804 
818 
826 
826 
816 

297 
267 


Decline- 
tkm. 


+11  39 


// 


39.14 
37.76 
36.62 
35.72 
35.07 

34.65 
34.46 
34.46 
34.61 
34.90 

35.27 
35.69 
36.15 
36.62 
37.08 

37.62 
37.93 
38.30 
38.62 
38.87 

39.05 


138 

114 

90 

65 

42 

19 
0 
15 
29 
87 

42 
46 
47 
46 
44 

41 
37 
32 
25 

18 

9 


k39.14  — 
39.11     ^ 


38.96 
38.65 

38.18 
37.51 
36.65 
35.58 
34.31 

32.86 
31.24 
29.52 
27.73 
25.93 

24.19 
22.56 
21.08 


15 

81 

47 

67 

86 

107 

127 

145 

162 
172 
179 
180 
174 

163 
148 


31.684 
1.021 


49.04 
+0.206 


+0.06 


+0.01 


10  Leonis  Xlnoiig. 
Mag.  4.6 


Right 
Aaonskm. 


h     m 
9    29 


295 
246 
187 
127 
66 


8 

14.864 
15.159 
15.405 
15.592 
15.719 

15.786  g 
15.790  — 
15.740  " 
15.648 
15.507 

15.344 
15.166 
14.979 
14.796 
14.625 

14.471 
14.340 
14.238 
14.165 
14.125 

14.119 
14.147 
14.209 
14.306 
14.437 

14.604 
14.806 
15.042 
15.312 
15.614 

15.945 
16.301 
16.675 
17.060 
17.445 

17.819 
18.170 
18.488 


97 
136 
163 

179 
186 
183 
171 
154 

181 

102 

73 

40 

6 

28 

62 

96 

132 

167 

202 
236 
270 
802 
331 

356 
374 
385 
385 
374 

351 
318 


Deolimh 

tiOD. 


+36  45 


tt 


29.43 

29.39  — 

29.70  '^ 

30.32  ^ 

31.21  * 
in 

32.32 

33.58 

34.93 

36.27 

37.56 

38.71 
39.69 
40.46 
40.99 
41.26 

41.28 
41.04 
40.56 
39.85 
38.90 

37.76 
36.45 
34.98 
33.35 
31.61 

29.77 
27.84 
25.86 
23.85 
21.85 

19.91 
18.06 
16.37 
14.88 
13.65 

12.70 
12.11 
11.85 


126 
136 
184 
120 
116 


96 
77 
58 

27 

a 

24 
48 
71 
95 
114 

181 
147 
168 
174 
184 

198 
196 
201 
200 
194 

186 
169 
149 
128 
96 

50 


12.336 
1.248 


44.67 
+0.747 


+0.07 


+0.04 
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Washinffton 
Mean  Tune. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 


Mar. 


19.5 
1.6 
11.4 
21.4 
31.4 


Apr. 


10.4 
20.3 
30.3 
May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Nov.    5.8 

15.8 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


OLeonis. 

Mag.  3.8 


Aaoa^iozi. 


h     m 
9    36 


Mean  Place 
Sec  a,  Tan  d 


8 

48.683 
48.936 
49.148 
49.318 
49.427 

49.491 
49.506 
49.476 
49.409 
49.312 

49.192 
49.059 
48.921 
48.785 
48.656 

48.542 
48.444 
48.368 
48.313 
48.283 

48.277 
48.298 
48.345 
48.420 
48.524 

48.655 
48.816 
49.007 
49.228 
49.478 

49.754 
50.052 
50.367 
50.692 
51.019 

51.337 
51.637 
51.909 


353 
213 
165 
114 
64 


15 

30 

67 

97 

130 

183 
138 
136 
139 
114 

98 
76 
55 
30 
6 

31 

47 

75 

104 

131 

161 
191 
231 
350 
376 

398 
815 
335 
337 
318 

300 
373 


I>ecUn»- 
tkm. 


+10  15 


It 


48.12 
46.65 
45.40 
44.38 
43.63 

43.12 
42.84 


147 

135 

103 

75 

51 

38 


8 

42.76  — 

42.85     * 
34 

83 


43.09 

43.42 
43.83 
44.29 
44.77 
45.25 

45.73 
46.18 
46.60 
46.98 
47.31 

47.54 
47.7/) 
47.75  — 
47.67     * 


41 
46 

48 
48 
48 

45 
43 
88 
83 
33 

16 


47.43 

47.02 
46.41 
45.59 
44.56 
43.31 

41.87 
40.25 
38.50 
36.67 
34.81 

32.99 
31.27 
29.70 


34 

41 

61 

83 

103 

135 

144 

163 
175 
183 
186 
182 

173 
167 


0AnfU». 
Mag.  5.0 


Right 
Asontkm. 


h   m 
9  40 


8 

34.772 
35.024 
35.230 
35.386 
85.489 

35.538 
35.637 
35.491 
35.405 
35.289 

35.149 
34.995 
34.833 
34.670 
34.512 

34.365 
34.234 
34.121 
34.031 
33.965 


253 
306 

156 

103 

49 


1 

46 

86 

116 

140 

154 
163 
163 
158 
147 

131 

113 

90 

66 

40 


33.926  ^, 
33.916  — 
33.936  ^ 
33.988  *^ 
34.076  *' 

133 


46.575 
1.016 


57.96 
+0.181 


1+0. 
-a; 


34.198 
34.357 
34.553 
34.783 
35.048 

35.343 
35.661 
35.996 
36.340 
36.682 

37.012 
37.318 
37.592 


150 
196 
330 
265 
295 


818 
335 
344 
843 
330 


306 
374 


Dedina- 
tkm. 


-27  23 


n 


37.14 
40.15 
43.19 
46.19 
49.05 

51.72 
64.15 
66.28 
68.12 
69.61 

60.76 
61.65 
61.99 
62.06 -i 
61.79  ^ 

61 

61.18 


801 
804 
800 

286 
267 

343 
313 
184 
140 
115 


79 
44 


60.27 
69.06 
67.60 
66.92 

64.08 
62.15 
50.17 
48.24 
46.41 


01 

131 
146 
168 
184 


193 
198 
193 
183 
163 


tfLeonis. 

Mag.  3.1 


^3.^1 101 
42.40  ^ 

41.78   ^^ 

41.62  — 
83 


41.94 
42.76 
44.07 
45.83 
47.99 


50.50 
53.26 
56.19 


83 
131 
176 
316 
351 

376 
393 


32.753 

1.126 


36.67 
-0.518 


R^ht 
AiMMTOJon. 


h      m 
9     41 


8 

14.234 
14.509 
14.741 
14.923 
15.052 


375 
233 
183 
139 
74 


15.126 

15.146  — 
15.118  * 


15.048 
14.944 

14.815 
14.671 
14.519 
14.368 
14.225 

14.096 
13.986 
13.897 
13.833 
13.796 

13.786 
13.802 
13.848 
13.924 
14.031 

14.167 
14.336 
14.537 
14.768 
16.031 

15.322 
15.638 
15.972 
16.318 
16.667 

17.008 
17.332 
17.626 


70 

104 
139 

144 
153 
151 
143 
139 

110 
80 
64 
88 
10 

17 

46 

76 

107 

136 

109 
301 
231 
263 
301 

816 
334 
346 
849 
341 

824 
394 


I>edina- 

tion. 


+24  8 


// 


65.25 
64.47 
63.98 
63.81 
53.90 

64.26 
64.81 
65.53 
56.33 
67.18 

68.03 
68.82 
69.62 
60.12 
60.58 

60.89 
61.05 
61.05 
60.90 
60.68 

60.13 
69.62 
58.75 
67.84 
66.77 

65.55 
64.19 
62.69 
61.06 
49.33 

47.54 
45.70 
43.89 
42.14 
40.52 

39.08 
37.87 
36.92 


78 
49 
17 

0 
86 

55 
73 
80 
85 
85 

79 
70 
60 
46 
31 

16 
0 
15 
83 
45 

61 

77 

91 

107 

133 

186 
150 
163 
173 
179 

184 
181 
175 
163 
144 

131 
95 


12.003 

1.096 


68.52 
+0.448 


VAzEUi 
Mag.  3. 


Rifht 


h     m 
9    45 


8 

6.93 
6.31 
6.61 
6.81 
6.92 

6.93 
6.84 
6.67 
6.44 
6.18 

6.78 
6.39 
4.98 
4.66 
4.12 

3.70 
3.30 
2.93 
2.69 
2.31 

2.09 
1.93 
1.86 
1.84 
1.92 

2.07 
2.31 
2.64 
3.06 
3.63 

4.06 
4.64 
5.23 
5.84 
6.43 

6.99 
7.49 
7.92 


38 
30 
20 
11 
1 

9 
17 
23 
81 
35 

89 
41 
43 
43 
43 

40 
37 
84 
38 
33 

16 

8 
1 

8 
15 

24 
83 
42 
47 
63 

58 

59 
61 
50 
56 

50 
43 


3.190 

2.340 


2 
2 
2 
2 

a 

A 
A 

A 

e 

e 
1. 

e 
t. 

e 

( 
( 
i 

i 
i 

R 

t 

K 
c 

R 
I 

A 
A 
A 

3 

a 
s 

s 

2 
3 
3 
3 

3 
3 
4 


Jy^a,  Dm  a 


06 
5 


+0.01 
+0.6 


+0.05 
-0.3 


-0.03 
+0.6 


+0.07 


+0.02 
+0.6 


+0.03 
-0.3 
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■nTBne. 


Jin.  0.6 
10.6 
20.6 
30.6 

Feb.     9.5 

19.5 
Mar.  1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

Not.    5.8 

15.8 

25.7 

Dec.    6.7 

16.7 
26.6 
36.6 


Mag.  3.9 


Right 
AiMOfllon. 


h     m 
9    46 


s 

13.647 

14.083 
14.448 
14.730 
14.924 

15.024 


15.032  — 
14.953  '^ 
14.797  ^^ 
14.577  ^ 

373 

14.305 


486 
805 
383 
194 
100 


8 


13.998 
13.672 
13.341 
13.019 

12.718 
12.448 
12.217 
12.031 
11.806 


807 
830 
831 
833 
801 


370 
331 
180 
130 
88 


11.812    ^ 
37 

11.786  — 
11.816  ^ 
11.903  ^ 
12.049  ^** 

303 

12.262 


12.611 
12.827 
13.196 
13.617 

14.083 
14.588 
15.123 
15.674 
16.229 

16.772 
17.286 
17.756 


280 
810 
800 
431 
400 

006 
686 

661 
666 

648 

614 
400 


Uon. 


+59  24 


*/ 


71.08 
72.00 
73.36 
75.10 
77.14 

79.38 
81.74 
84.09 
86.34 
88.38 

90.13 
91.56 
92.57 
93.15 
93.29  — 

30 

92.99 
92.26 
91.10 
89.57 
87.71 


03 

180 
174 
204 
234 

236 
236 
335 
304 
175 

143 
101 

68 


85.64 
83.14 
80.52 
77.76 
74.89 

71.97 
69.06 
66.20 
63.45 
60.88 

68.53 
56.49 
64.79 
63.50 
62.66 

52.31 
52.46 
53.09 


74 
115 
163 
180 
317 

340 
303 
377 
380 
393 

391 
380 
376 
357 
336 


304 

170 

139 

84 

36 

14 
04 


6  Sextantis. 

Mag.  6.0 


Right 


h     m 
9    47 


I 

8.150 
8.402 
8.614 
8.781 
8.898 


363 
313 

107 

117 

09 


8.967 

8.988  — 

8.966  " 

8.907   * 

8.818   ^ 
111 


8.707 
8.582 
8.450 
8.318 
8.191 


8.077 
7.976 
7.892 
7.829 
7.787 

7.769 
7.776 
7.807 
7.866 
7.963 

8.070 
8.216 
8.396 
8.606 
8.846 

9.118 

9.403 

9.713 

10.033 

10.356 

10.670 
10.968 
11.240 


126 
133 
133 
137 
114 

103 
88 
03 
43 
18 

0 

83 

60 

87 

117 

140 
179 
310 
340 
308 

390 
810 
830 
838 
814 


373 


Dodinftp 
tkm. 


-  3  51 


tt 


36.84 
38.99 
41.02 
42.86 
44.49 

45.90 
47.04 
47.94 
48.59 
49.03 


316 
303 

184 
108 
141 

114 
90 
05 
44 
31 


49.24  3 
49.27  — 
49.12   ^* 


48.81 
48.36 

47.78 
47.09 
46.31 
45.46 
44.67 

43.66 
42.77 
41.94 
41.23 
40.66 


81 

46 
68 

09 
78 
80 
88 
91 


71 
68 


40.26^, 

40.11  — 

40.23  " 

40.64  ** 

41.38  ^* 
106 

42.43 

186 

104 

187 

304 

317 


43.78 
45.42 
47.29 
49.33 

51.50 
53.71 
55.89 


331 
318 


Mag.  4.1 


Right       ;    DMlina- 
Asosttkm.  i      tion. 


h  m 
9  48 


8 

8.394 
8.679 
8.920 
9.112 
9.249 


385 
341 
193 
137 
83 


9.331 

28 

9.359  — 
9.337  " 
9.271  •• 
9.171  '"^ 

129 

9.042 


8.896 
8.743 
8.588 
8.440 

8.305 
8.189 
8.093 
8.022 
7.976 

7.968 
7.968 
8.006 
8.076 
8.176 

8.306 
8.471 
8.667 
8.895 
9.156 

9.446 

9.762 

10.098 

10.448 

10.802 

11.160 
11.481 
11.786 


140 
163 
156 
148 
135 


110 
90 
71 
40 
18 

10 
88 
70 
90 
131 

106 
190 
338 
301 
389 

817 
830 
850 
854 

848 

881 
804 


+26  23 


tt 


23.59 
22.89 
22.49 


70 
40 
8 


22.41  — 

22.64  ^ 
47 

23.11 

23.80 

24.63 

25.67 

26.64 

27.49 
28.38 
29.16 
29.80 
30.29 

30.59 
30.73 
30.69 
30.46 
30.08 

29.62 
28.78 
27.88 
26.83 
26.62 

24.26 
22.76 
21.12 
19.37 
17.64 

15.66 
13.76 
11.88 
10.11 
8.49 

7.06 
6.89 
5.00 


09 
88 
94 
97 
96 

89 
78 
04 
49 
30 

14 
4 
38 
88 
60 

74 

90 

106 

131 

ISO 

160 
104 
176 
188 
189 

190 
187 
177 
103 
148 

117 
89 


OxoQB&bxldfe  1686. 

Mag.  6.0 


Right 


h     m 
9    51 

I 
10.02 
10.72 
11.32 
11.78 
12.07 

12.22 
12.22 
12.05 
11.76 
11.34 

10.83 

10.26 

9.62 

8.98 

8.34 

7.74 
7.18 
6.68 
6.27 
6.94 

6.70 
6.68 


70 
00 
40 
39 
15 

0 
17 
30 
41 
61 

58 
03 
04 
64 
GO 

50 
50 
41 
33 
34 

13 


6.66  - 

6.64    * 


6.83 

6.13 
6.63 
7.08 
7.62 
8.30 

9.07 

9.90 

10.77 

11.67 

12.67 

13.46 
14.30 
15.06 


19 
30 

40 
50 
69 

68 

77 

83 
87 
90 
90 
88 

84 
70 


DecUn** 
tion. 


+73   15 


ft 


51.58 
52.99 
64.87 
57.15 
59.73 

62.48 
65.31 
68.09 
70.69 
73.03 


141 
188 
338 
358 
375 


883 
378 
360 
334 
197 


7^«>  153 
7«-^  105 

77.58  Z 
78.10  — 
78.09     * 

53 
77.56 


76.53 
75.02 
73.07 
70.75 

68.09 
65.16 
62.02 
58.76 
55.40 

52.03 
48.71 
45.51 
42.51 
39.75 

37.32 
35.27 
33.67 
32.56 
31.99 

31.99 
32.55 
33.64 


108 
151 
196 
333 
300 

393 
814 
837 
836 
887 

833 
830 
800 
276 
343 


305 

160 

111 

57 

0 

50 
109 


Mean  Place 
Sec  a,  Tan  S 


10.324 
1.966 


90.68 

+1.692 


6.161 
1.002 


30.38 
-0.067 


6.172 
1.116 


37.64 
+0.496 


5.021 
8.473 


D^a,  Dm  a 
Df  a,  D»^ 


+0.09 
-0.3 


+0.09 
+0.6 


+0.06 
-0.3 


0.00 
+0.5 


+0.07 


+0.03 
+^.T> 


(+0.11 


72.74 
+3.326 


+0.19 
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Wuhinrton 
MMuT&ae. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
Mar.  1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.3 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.1 
Aug.  8.0 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.     6.9 

16.8 

26.8 

Nov.    5.8 

16.8 

25.7 

Bee.    5.7 

15.7 
25.7 
35.6 


Mean  Place 
Sec  B,  Tan  d 


19  Leonii  Mtnoria. 

Mag.  5.2 


Right 
Aaoanskm. 


h     m 
9    52 


s 
42.562 
42.893 
43.173 
43.397 
43.559 


331 
380 
224 
163 
96 

43.655  33 
43.687  — 
43.659  ^ 
43.578  ^ 
43.453"* 

160 


43.293 
43.111 
42.916 
42.718 
42.526 

42.347 
42.190 
42.057 
41.954 
41.882 


182 
195 
198 
193 
179 

167 

133 

103 

72 

89 


41.843     J 

41.838  — 

41.870  ^ 

41.938   ^ 

42.044^^ 
143 


42.187 
42.369 
42.590 
42.850 
43.147 

43.477 
43.839 
44.223 
44.624 
45.032 

45.433 
45.815 
46.167 


182 
221 
260 
297 
330 

862 
884 
401 
408 
401 

382 
352 


DeeUn»- 
tlon. 


+41  26 


ti 


31.22 
31.22 
31.63 
32.41 
33.50 

o4.o4 

36.37 
38.00 
39.64 
41.22 

42.66 
43.91 
44.92 
45.65 
46.06 

46.20 
46.00 
45.51 
44.71 
43.65 

42.36 
40.84 
39.10 
37.21 
35.16 

32.99 
30.74 
28.44 
26.12 
23.82 

21.60 
19.52 
17.62 
15.97 
14.61 

13.60 
12.97 
12.75 


0 

41 

78 

109 

134 

158 
163 
164 
158 
144 

125 

101 

73 

48 

12 

20 

49 

80 

106 

129 

152 
174 
189 
205 
217 

225 
230 
232 
230 
223 

208 
190 
165 
136 
101 

63 
23 


40.082 

1.334 


48.59 
+0.883 


+0.07 
-0,3 


+0.05 
+0.5 


^Axgus. 
Mag.  3.7 


Right 


h     m 
9    53 

s 

61.145 
61.474 
61.739 
61.932 
62.053 

62.101 
62.078 
61.992 
61.848 
61.659 


266 

198 

121 

48 

38 

80 

144 

180 


61.430 
61.173 
60.898 
60.614 
60.329 

60.051 
59.788 
59.545 
59.331 
59.150 


357 
275 
284 
286 
278 

268 
243 
214 
181 
148 


59.007 

58.910 
58.862  — 
58.868.  * 
68.932  •* 

128 


69.065 
59.240 
69.484 
69.785 
60.140 

60.541 
60.977 
61.436 
61.906 
62.372 

62.816 
63.226 
63.590 


185 
244 
801 
355 
401 


436 
459 
470 
466 
444 


410 
864 


Dadin*- 
tkm. 


-54  10 


// 


32.69 
86.12 
39.76 
43.52 
47.28 

50.96 
54.45 
67.72 
60.67 
63.26 

65.44 
67.19 
68.46 
69.26 


343 
364 
876 
376 
867 

350 
827 
205 
269 
218 


175 

127 

79 


29 
.64  — 
21 


69.33 
68.64 
67.49 
66.91 
63.96 

61.67 
69.12 
66.41 
63.61 
60.83 

48.18 
45.74 
43.63 
41.96 
40.78 

40.17 
40.18 
40.81 
42.06 
43.93 

46.32 
49.17 
52.40 


69 
115 
158 
196 


255 
271 
280 
278 
265 


244 
211 
168 
117 
61 


1 

68 
135 
187 
239 

285 
333 


58.862 
1.709 


38.22 
-1.386 


+0.04 
-0.3 


-0.08 
+0.5 


9f  Leonis. 

Mag.  4.9 


Right 


h    m 
9    56 


s 

64.898 
66.164 
55.390 
65.571 
65.704 


366 


181 

183 

83 


65.786 
65.820  — 
65.809  " 
65.769  ^ 
65.677  ® 

106 


65.672 
66.460 
65.320 
66.189 
65.063 


64.948 
64.846 
64.761 
64.696 
64.652 

64.632 
64.635 
54.663 
54.719 
64.801 

64.913 
66.055 
65.229 
55.434 
65.670 

65.935 
56.225 
56.535 
66.859 

57.187 

57.510 
67.817 
58.100 


133 

180 
131 
136 
115 

102 
85 
65 
44 

JO 

8 
28 
56 

83 
113 

143 
174 
305 
336 
265 

890 
310 
834 
838 
833 

307 
383 


DMUnft- 
tion. 


+  8  25 


// 


67.61 
66.00 
64.58 
63.41 
62.61 

61.86 
61.45 
61.27 
61.27 
61.44 

61.74 
62.13 
62.68 
63.07 
63.69 

64.11 
64.62 
65.11 
65.66 
65.95 

66.28 
66.62 
66.65 
66.65 
66.49 

66.15 
66.61 
64.84 
63.86 
62.63 

61.20 
69.56 
67.77 
65.88 
63.94 

52.02 
50.17 
48.46 


161 

143 

117 

90 

66 

41 

18 

0 

17 


45 

40 
53 
52 

51 
49 
46 

89 
83 

34 
18 
0 
16 
34 

54 

77 

98 

133 

143 

164 
179 
189 
194 
193 

185 
171 


52.892 
1.011 


77.49 
+0.148 


+0.06 
-0.3 


+0.0 
+0.5 


^Laonli. 
Mag.  3.6 


Rl^t 


h 
10 


m 
2 


8 

63.806 
64.086 
64.327^ 
54.522  ^^ 
54.667^** 

93 

64.769 
64.802  — 
54.797  * 
54.763  ^ 
64.672  ^ 

106 


54.566 
54.441 
54.308 
54.172 
64.040 

63.918 
63.800 
63.717 
63.645 
53.595 

53.568 


125 

138 
186 
132 
122 


109 
02 
72 
50 
27 


53.565  — 

53.590  ^ 

63.640  ^ 

53.719   '^ 
110 

53.829 

139 
173 
204 
238 
267 

295 
816 
832 
838 
835 

821 
296 


53.968 
54.141 
54.345 
54.583 

64.850 
65.145 
65.461 
65.793 
56.131 

66.466 
56.787 
57.083 


tioo. 


+17    9 


tt 


34.70 
33.47 
32.50 
31.83 
31.43 

31.32 
31.45 
31.78 
82.27 
32.87 

33.53 
34.22 
34.90 
35.53 
36.10 

36.58 
36.96 
37.23 
37.40 
37.44  — 

8 

37.36 
37.13 
36.76 
36.24 
35.55 


97 

91 
10 
11 


13 
S 

80 
00 

« 
68 

83 
57 
48 

38 

27 
17 


34.68 
33.64 
32.41 
31.00 
29.41 

27.70 
25.87 
23.97 
22.06 
20.20 

18.44 
16.86 
15.46 


23 

37 
52 
09 

87 

10« 
133 
141 
189 
171 

183 
100 
191 
186 
176 

158 
140 


51.769 

1.047 


47.06 
+0.309 


+0.06 
-0.3 


+0.02 
+0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wuhinstoii 
ItaiiTnnfl. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.     9.5 

19.5 
Mar.  1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

Kay  10.3 
20.3 

30.2 

Jane    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
16.9 
26.9 

Oct.  6.9 
16.9 

26.8 

Nov.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.6 


Mean  Place 
Sec  a,  Tan  d 


Dfo,  Dm  a 
Df  a,  D-  d 


80  H.  Ursae  Xajoxls. 
Mag.  4.9 


Rlgbt 
AaoKoion. 


h     m 
10    18 


8 

17.92 
18.49 
18.98 
19.38 
19.68 

19.86 
19.93 
19.90 
19.76 
19.52 

19.22 
18.86 
18.46 
18.04 
17.62 

17.21 
16.82 
16.46 
16.15 
15.91 

15.71 
15.58 
15.51 
15.52 
15.60 

15.75 
15.99 
16.29 
16.67 
17.11 

17.62 
18.19 
18.80 
19.45 
20.12 

20.78 
21.42 
22.02 


67 
49 
40 
30 
18 

7 

3 
14 
34 
30 

36 
40 
43 
43 
41 

39 
3d 
31 
34 
30 

13 
7 

1 

8 

15 

34 
30 
38 
44 
61 

67 
61 
65 
67 
66 

64 

60 


DfloUlUh 
tkm. 


+65  58 


n 


31.72 
32.55 
33.91 
35.71 
37.89 

40.33 
42.96 
45.62 
48.22 
50.65 

52.81 
54.62 
56.02 
56.96 


83 
136 
180 
318 
344 

363 
366 
360 
343 
316 

181 

140 

94 


67.42^ 

4 

57.38 


56.85 
55.84 
54.39 
52.54 

50.31 
47.76 
44.96 
41.95 
38.79 

35.54 
32.26 
29.01 
25.86 
22.89 

20.14 
17.71 
15.66 
14.04 
12.91 

12.32 


12.28  — 
12.80  *^ 


63 
101 
145 
186 
333 

355 
380 
301 
316 
336 

338 
336 
316 
397 
376 

343 
306 
163 
113 
60 


14.521 

2.457 


54.11 
+2.244 


+0.09 
-0.4 


+0.14 
-hOA 


Mag.  4.1 


Right 
Asoanakm. 


h     m 
10    22 


8 

9.256 
9.536 
9.777 
9.975 
10.125 

10.225 
10.278 


380 
341 

196 
160 
100 

63 


10.286  — 
10.255  ^^ 
10.190  " 

91 


10.099 
9.990 
9.866 
9.738 
9.608 

9.483 
9.367 
9.262 
9.171 
9.098 

9.044 
9.012 


109 
134 
138 
130 
135 

116 

105 

91 

73 

64 

33 

8 


9.004  — 
9.024  * 
9.072  ** 

80 

9.152 


9.267 
9.417 
9.602 
9.823 

10.079 
10.363 
10.673 
10.999 
11.333 

11.664 
11.983 
12.278 


116 
160 
186 
331 
366 


384 
310 
336 
334 
331 


319 
395 


DeoUnA- 
tion. 


-16  25 


// 


5.09 

7.70 

10.28 

12.78 

15.14 

17.29 
19.23 
20.90 
22.31 
23.43 


361 
368 
350 
336 
315 


194 
167 
141 
113 
85 


67 
31 


24.28 
24.85 
25.16 
25.21  — 
25.00  ^ 

43 

24.57 
23.90 
23.05 
22.02 
20.83 

19.55 
18.20 
16.83 
15.50 
14.28 

13.21 
12.36 
11.79 
11.55 
11.69 

12.21 
13.13 
14.45 
16.13 
18.14 

20.39 
22.83 
25.38 


67 

86 

103 

119 

138 

135 
137 
133 
133 
107 

85 
67 
34 

14 
63 

93 
133 
168 
301 
336 

344 

355 


7.437 
1.043 


1.99 
■0.295 


+0.06 
-OA 


-0.02 
+0.4 


81  LeoniB  ICinosii. 
Mag.  4.4 


Right 


h     m 
10    23 


s 
11.015 
11.352 
11.648 
11.893 
12.081 

12.211 
12.280  jj 
12.291  — 
12.251  ^ 


337 
396 
346 
188 
130 


60 


12.166 

12.044 
11.897 
11.732 
11.559 
11.387 

11.221 
11.067 
10.931 
10.817 
10.726 

10.663 

10.629 

10.624  — 

10.652  ^ 

10.714   ^ 
97 

10.811 

10.946 

11.120 

11.333 

11.585 


86 
133 

147 
166 
173 
173 
166 

154 

136 

114 

01 

68 

34 


11.875 

12.198 
12.551 
12.925 
13.312 

13.699 
14.077 
14.430 


136 
174 
313 
363 
390 

833 
353 
374 
387 
387 

378 
853 


Dedina- 
tJon. 


+37     7 


46 


22.07 
21.62 


21.60  — 
21.97  ^^ 
22.70   ^ 

104 


23.74 
25.04 
26.50 
28.05 
29.61 


130 
146 
155 
156 
151 


31.12 

32.49 
33.68 
34.65 
35.35 


137 

119 

97 

70 

44 


35.79 
35.92  — 
35.76   ^® 
35.33   ^ 
34.60  '^ 

98 

33.62 

133 
145 
168 
185 
303 


32.39 

30.94 
29.26 
27.41 

25.39 
23.22 
20.95 
18.60 
16.21 

13.84 

11.53 

9.36 

7.37 

5.64 


317 
337 
336 
339 
337 


4.21 
3.14 
2.47 


331 
317 
199 
173 
143 


107 
67 


8.856 
1.254 


40.02 
+0.757 


+0.07 
\-0.4 


+0.05 
+Q.\ 


orAnfliae. 
Mag.  4.4 


Right 
Aaoanaion. 


h  m 
10  23 


8 

25.708 
26.002 
26.255 
26.460 
26.613 

26.714 
26.762 
26.763  — 
26.721  ^ 

78 
107 


394 
353 
305 
153 
101 


48 


26.643 

26.536 
26.407 
26.264 
26.112 
25.958 

25.807 
25.663 
25.530 
25.413 
25.313 

25.236 
25.182 


139 
143 
153 
154 
151 

144 
133 
117 
100 

77 

54 


34 

25.158  — 
25.164  ® 
25.205   ** 

77 

25.282 

117 

158 
300 
239 
376 


25.399 
25.557 
25.757 
25.996 

26.272 
26.582 
26.916 
27.269 
27.628 

27.982 
28.322 
28.634 


810 
334 
353 
359 
354 


340 
313 


Bedhia- 
tion. 


-30  38 


ft 


59.95 
62.90 
65.96 
69.03 
72.03 

74.90 
77.57 
80.01 
82.15 
84.00 

85.50 
86.66 
87.46 
87.91 


88.00  — 

27 


395 
306 
307 
300 
387 


367 
344 
314 
186 
150 


116 
80 
46 


87.73 
87.13 
86.21 
84.99 
83.52 

81.83 
79.99 
78.04 
76.07 
74.15 

72.35 
70.77 
69.48 
68.54 
68.02 

67.97 
68.41 
69.36 
70.78 
72.65 

74.92 
77.51 
80.33 


60 

93 
123 
147 
160 


184 
196 
197 
193 
180 


168 

139 

04 

63 

6 

44 

06 
143 
187 
237 

250 
383 


23.857 

1.163 


60.86 
-0.593 


T2599''—191S 26 
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APPABENT  PLACES  OF  STARS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahliiffton 
HMnTune. 


Feb. 


Mar. 


Jan.  0.7 
10.6 
20.6 
30.6 
9.6 

19.5 
1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.     6.9 

16.9 

26.8 

Nov.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.7 


86  TSnm  XaJociB. 
Mag.  4.8 


Right 
AsoflDSion. 


h  m 
10  25 


8 

26.111 
26.559 
26.951 
27.275 
27.521 


448 
892 
824 
246 
165 


27.686    ^ 

27.766  — 
27.763     ^ 


27.687 
27.542 

27.344 
27.104 
26.834 
26.549 
26.261 

25.979 
25.715 
25.474 
25.266 
25.094 

24.964 
24.877  3^ 
24.838  — 
24.849  " 
24.911   *^ 

114 


76 
145 
198 

240 
270 
285 
288 
282 

264 
241 
208 
172 
130 

87 


Mean  Place 
Sec  9,  Tan  9 


25.025 
25.193 
25.417 
25.696 
26.028 

26.411 
26.840 
27.307 
27.804 
28.316 

28.831 
29.332 
29.803 


168 
224 
279 
832 
383 


429 
467 
497 
612 
515 


501 
471 


Dedinar 
tion. 


+56  23 


// 


43.73 
44.11 
44.99 
46.32 
48.05 

50.09 
52.33 
54.68 
67.03 
59.28 

61.33 
63.11 
64.57 
65.62 
66.27 

66.47 
66.24 
65.57 
64.50 
63.05 

61.25 
59.13 
56.74 
54.12 
51.33 

48.41 
45.41 
42.39 
39.40 
36.50 

33.76 
31.26 
29.05 
27.20 
25.78 


88 

88 
138 
178 
204 

224 
235 
235 
225 
205 

178 

146 

105 

65 

20 

23 

67 

107 

145 

180 

212 
239 
262 
279 
292 

800 
802 
209 
290 
274 

250 
221 
185 
142 
95 


9  H.  DxmoomU, 

Mag.  5.0 


24.83  ^ 
24.39  — 
24.48     ^ 


Right 
Aaoanaion. 


23.431 
1.807 


65.36 
+1.505 


h     m 
10    28 


8 

14.71 
15.62 
16.42 
17.07 
17.55 


01 
80 
65 
48 
80 


17.85  jj 
17.96  — 
17.90    * 


23 
41 
52 

64 
71 
76 
79 

77 

75 
69 
62 
63 
42 

82 
21 


17.67 

17.26 

16.74 
ltf.l0 
15.39 
14.63 
13.84 

13.07 
12.32 
11.63 
11.01 
10.48 

10.06 
9.74 
9.53    g 
9.45  — 
9.51     * 

17 

9.68 

9.99 
10.42 
10.99 
11.66 

12.45 
13.33 
14.30 
15.32 
16.37 

17.42 
18.45 
19.40 


31 

43 
57 
67 
79 

88 

97 

102 

105 

105 

103 
95 


DfloUlUh 
tion. 


+76    7 


/r 


107 
162 
210 
248 
275 


45.89 
46.96 
48.58 
50.68 
53.16 

55.91 
58.82 
61.76 
64.62 
67.27 

69.62 

71.57 

73.06 

74.04  ^ 

74.48  ~ 
11 

74.37 

73.73 

72.56 

70.91 

68.80 


291 
294 
286 
965 
235 


195 

149 

98 


66.31 
63.49 
60.37 
57.05 
53.57 

50.03 
46.47 
42.98 
39.62 
36.47 

33.61 
31.10 
29.02 
27.44 
26.39 


64 
117 
165 
211 
249 

282 
312 
332 
848 
854 

856 
349 
886 
815 
286 

251 
208 
158 
105 
45 


pLeoBii. 

Mag.  3.8 


Right 


25.94 
26.09 
26.83 


15 

74 


9.927 
4.171 


69.58 
+4.050 


h  m 
10  28 


8 

31.566 
31.854 
32.107 
32.318 
32.483 

32.599 
32.666 
32.688  — 
32.669  " 

54 
82 


288 
253 
211 
165 
116 


67 


32.615 


32.533 
32.431  ^^ 
32.316  "* 
32.194  ^^ 
32.072  ^^ 


31.956 
31.848 
31.751 
31.670 
31.607 

31.562 
31.539 
31.538 
31.563 
31.613 

31.693 
31.804 
31.947 
32.125 
32.337 

32.581 
32.855 
33.156 
33.475 
33.804 

34.135 
34.458 
34.759 


116 

108 
97 
81 
68 
45 

23 
1 

25 
50 

80 

111 
143 
178 
212 
244 

274 
801 
310 
829 
831 

823 
801 


DecUnft- 
tion. 


+  9  43 


// 


33.53 
31.87 
30.43 
29.25 
28.34 

27.73 
27.37 
27.26  — 
27.35    ^ 

27 
40 


166 

144 

118 

01 

61 

86 


27.62 

28.02 
28.52 
29.08 
29.66 
30.25 

30.83 
31.38 
31.87 
32.31 
32.68 

32.94 
33.10 
33.14  — 
33.04  ^° 


50 
56 
58 

50 
58 

55 

49 
44 

87 
26 

16 


32.76 

32.31 
31.64 
30.76 
29.65 
28.33 

26.78 
25.06 
23.18 
21.20 
19.18 

17.18 
15.27 
13.50 


28 
45 

67 

88 

111 

132 

155 

172 
188 
198 
202 
200 

101 
177 


tSSezluitls. 
Mag.  6.4 


Ri^t 


h  m 
10  37 


8 

15.649 
15.937 
16.190 
16.402 
16.569 

16.689 
16.762  , 
16.791  — 
16.779  ^^ 


288 

253 
312 
167 
120 


78 


16.734 

16.661 
16.569 
16.462 
16.348 
16.232 

16.118 
16.011 
15.914 
15.829 
15.760 

15.707 
15.675 
15.663  — 
15.676  " 
15.714  ^ 


45 

73 

92 
107 
114 
116 
114 

107 
97 
85 
00 
53 

82 


29.720 
1.015 


44.46 
+0.171 


15.783 
15.882 
16.015 
16.183 
16.386 

16.623 
16.890 
17.185 
17.499 
17.824 

18.152 
18.471 
18.771 


00 

133 
168 
203 
287 

267 
306 
814 
835 
828 

810 
800 


Dodfatt* 
tkm. 


-  1  18 


tt 


43.38 
45.47 
47.45 
49.23 
50.78 

52.10 
53.14 
53.94 
54.50 
54.83 

54.96 
54.92 
54.71 
54.37 
53.94 

53.41 
52.80 
52.14 
51.43 
50.71 

50.02 
49.34 
48.73 
48.23 
47.86 

47.67 
47.69 
47.96 
48.49 
49.31 

50.43 
51.82 
53.48 
55.35 
57.89 

59.54 
61.71 
63.84 


m 

198 
178 
155 
132 


IM 
80 
56 
S 
13 

4 

21 
M 
43 
58 

a 

M 

n 

73 
66 

61 

50 
37 
19 

S 

27 
5S 

a 

lis 

130 
166 
187 
SM 
315 

»: 

313 


13.889 
1.000 


85.65 
-0.023 


Df^e^D^a      +0.08  +0.09 

D^a,D^a    1-0.4  +0A 


+0.10 
-0.4 


+0.25 
+0.4 


+0.06 


+0.01 
+0.4 


+0.06 
-0.4 


0.00 
+0.4 
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APPARENT  PLACES  OP  STARS,  1918, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washfaurton 
Mean  Tune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.     5.7 

15.7 
25.7 
35.7 


/lAigus. 
Mag.  2.8 


Right 
Asoenskm. 


b      m 
10    43 


s 
16.248 
16.615 
16.932 
17.193 
17.391 

17.525 

17.597   j2 

17.609  — 

17.566   *^ 

17.475   ®^ 
130 

17.345 


367 
317 
261 
108 
134 


72 


17.181 

16.993 
16.785 
16.568 


164 
188 
208 
217 
222 


16.346 

16.125 
15.913 
15.714 
15.533 

15.378 
15.253 
15.164 
15.116 
15.115  — 

51 

15.166 

104 
162 
219 
275 
326 


221 
212 
199 
181 
155 

125 
89 
48 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 


15.270 
15.432 
15.651 
15.926 

16.252 
10.623 
17.030 
17.461 
17.902 

18.340 
18.761 
19.150 


371 
407 
431 
441 
438 


421 
389 


Dedina- 
tioa. 


-48  59 


tt 


7.10 
10.17 
13.48 
16.97 
20.53 

24.06 
27.50 
30.76 


307 
331 
349 
356 
353 


344 
326 


33.77  ^' 


36.49 

38.88 
40.88 
42.49 
43.64 
44.35 

44.60 
44.39 
43.73 
42.65 
41.17 

39.35 
37.22 
34.88 
32.38 
29.82 

27.30 
24.91 
22.77 
20.95 
19.56 


272 
239 


200 

161 

115 

71 

25 


21 

66 

108 

148 

182 

213 
234 
250 
256 

252 

239 
214 
182 
139 
91 


18-^  35 

18.30  — 
18.53  ^ 
19.34  ^^ 
20.76  "^ 

195 
22.71 
25.13  ^^^ 
27.95  ^ 


14.332 

1.524 


12.95 
-1.150 


-hOm 


^^a,  ^ma     i-i-u.i 

D^a,Dma   UoA 


-0.07 
+0.3 


Z  LeonlB. 
Mag.  5.3 


Right 
Ascension. 


h   m 
10  44 


8 

58.704 
59.002 
59.268 
59.493 
59.674 

59.806 
59.891 
59.929 
59.926 
59.886 

59.817 
59.726 
59.620 
59.505 
59.386 

59.271 
59.160 
59.059 
58.971 
58.898 

58.842 
58.804 


298 
266 
225 
181 
132 

85 
88 


40 
69 

91 
106 
115 
119 
115 

111 

101 

88 

73 

56 

88 


15 
58.789  — 

58.797     ^ 


58.832 

58.895 
58.989 
59.117 
59.280 
59.479 

59.712 
59.978 
60.273  ^^ 

315 


35 
63 

94 
128 
163 
199 
233 

266 


60.588 

60.918 

61.251 
61.579 
61.889 


330 
333 

328 
310 


Declina- 
tion. 


+10  58 


It 

34.05 
32.38 
30.94 
29.80 
28.92 

28.36 

28.07 

28.02  — 

28.20  ^^ 
85 

49 


167 

144 

114 

88 

56 

20 


28.55 

29.04 
29.61 
30.25 
30.91 
31.56 

32.18 
32.75 
33.26 
33.68 
34.02 


57 

64 
66 
65 
62 

57 
51 
42 
84 
22 


34.24  ^^ 
34.35  — 
34.32     ^ 


34.13 
33.77 

33.23 
32.47 
31.50 
30.30 

28.89 

27.27 
25.47 
23.53 
21.50 
19.44 

17.40 
15.46 
13.68 


19 
36 

54 

76 

97 

120 

141 

162 

180 
194 
203 
206 
204 

194 
178 


56.942 
1.019 


45.65 
+0.194 


(^  ChamKleon. 
Mag.  4.6 


+0.06 
-0.4 


+0.01 
+0.^ 


Right 
Ascension. 


h      m 
10    44 


s 
65.66 
66.73 
67.64 
68.35 
68.86 

69.14 
69.23 
69.10 
68.78 
68.28 

67.61 
66.82 
65.91 
64.90 
63.82 

62.70 
61.55 
60.44 
59.36 
58.35 

57.44 
56.67 
56.06 
55.63 
55.41 

55.39 
55.62 
56.06 
56.74 
57.61 

58.66 
59.87 
61.19 
62.56 
63.96 

65.33 
66.61 
67.78 


107 
91 
71 
51 
28 

9 

13 
32 
50 
67 

79 

91 

101 

108 

112 

115 
111 
108 
101 
91 

77 
61 
43 
22 
2 

23 
44 

68 

87 

105 

121 
132 
137 
140 
137 

128 
117 


Declina- 
tion. 


-80    6 


II 


16.89 
19.70 
22.94 
26.52 
30.31 

34.25 
38.20 
42.11 
45.88 
49.42 


281 
324 
358 
379 
394 


395 
391 
377 
354 
823 


52.65 

55.54 
58.00 
60.03 
61.53 

62.48 
62.93 
62.78 
62.11 
60.92 

59.23 
57.10 
54.59 
51.82 
48.83 

45.74 
42.68 
39.79 
37.13 
34.88 

33.04 
31.79 
31.14 
31.14 
31.80 

33.14 
35.09 
37.55 


289 
246 
203 
150 
95 

45 

15 

67 

119 

169 

213 
251 
277 
299 
309 

306 
2S9 
266 
225 
184 

125 

65 

0 

66 

134 

195 
246 


61.608 

5.823 


27.63 
-5.737 


+0.01 
\-0A 


-0.36 


Mag.  3.3 


Right 
Ascension. 


h      m 
10    45 


s 

36.356 
36.651 
36.912 


205 
261 
219 


80 


37.131 
^7.805  ^^* 

126 

37.431 
37.511   3^ 
37.546  — 
37.541     * 

41 
70 


90 
07 
17 
21 
20 

15 
08 
07 
83 
68 

48 
26 


37.500 

37.430 
37.340 
37.233 
37.116 
36.995 

36.875 
36.760 
36.652 
36.555 
36.472 

36.404 
36.356 
36.330 
36.328  — 
36.355  ^ 

57 


36.412 
36.503 
36.631 
36.796 
36.998 

37.237 
37.510 
37.811 
38.132 
38.466 

38.802 
39.130 
39.438 


01 
128 
105 
202 
230 

273 
301 
821 
834 
336 

328 
808 


Dediu- 
tJoa. 


-15  45 


tt 


53.69 
56.22 
58.75 
61.20 
63.51 

65.63 
67.64 
69.19 
70.60 
71.72 


33 

253 
245 
2S1 
212 


191 
1«5 

m 

112 
86 


72.68  „ 
73.18  „ 

73.52,0 
73.«2  — 
73.47  '* 

35 


57 

n 

92 


73.12 
72.55 
71.78 
70.86  _ 
69.79^^ 

117 


68.62 
67.37 
66.10 
64.85 
63.67 

62.64 
61.82 
61.25 


125 
12T 
125 

lis 

103 


57 


60.98-- 
61.07^ 


61.52 
62.37 
63.61 
65.20 
67.11 

69.28 
71.64 
74.13 


85 

124 
159 
191 
217 

236 
249 


34.649 
1.039 


50.45 
-0.282 


+0.06 


-0.02 
+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Metn  Tune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 

19.5 
Uar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.7 

15.7 
25.7 
35.7 


Mean  Place 
Sec  d.  Tan  9 


46  Leonis  Minozis. 

Mag.  3.9 


Right 
AsocDskm. 


h     m 
10    48 


844 
808 
264 
213 
156 


98 


8 

45.761 
46.105 
46.413 
46.677 
46.890 

47.046 
47.144   ^3 
47.187  — 
47.178     ® 
47.125 

47.034 
46.913 
46.772 
46.617 
46.458 

46.300 
46.149 
46.011 
45.889 
45.784 

45.703 
45.646 
45.616 
45.613  — 
45.644  ^^ 

64 

45.708 

100 

138 

179 

220 

259 


53 
91 

121 
141 
155 
159 
158 

151 
138 
122 
105 
81 

57 
30 


45.808 
45.946 
46.125 
46.345 

46.604 
46.901 
47.230 
47.585 
47.968 

48.338 
48.713 
49.071 


207 
329 
355 
373 
380 

375 
368 


DecUnA- 
tion. 


+34  38 


»/ 


68.04 
67.29 


75 


33 

66.96  — 
67.04  ^ 
67.50  ** 

83 

68.33 

112 

133 

149 

155 

154 


69.45 
70.78 
72.27 
73.82 


75.36 
76.83 
78.16 
79.28 
80.19 

80.83 
81.21 


147 

133 

112 

91 

64 

38 
8 

81.29  — 
81.08  ^ 
80.60  ^ 

78 


79.82 
78.80 
77.52 
76.01 
74.28 

72.36 
70.25 
68.01 
65.65 
63.21 

60.74 
58.30 
55.94 
53.73 
51.74 


102 
128 
151 
173 
192 


211 
224 
236 
244 
247 


244 
236 
221 
199 
170 


50.04 

48.66 
47.67 


138 
99 


43.836 
1.216 


86.34 
+0.691 


+0.07 
-0.4 


+0.04 
+0.3 


64  Leonis. 
Mag.  4.5 


f  AnttiflB. 

Mag.  4.7 


Right 
Asoeosion. 


h     m 
10    51 


823 
288 
247 
200 
148 


96 


s 

12.382 
12.705 
12.993 
13.240 
13.440 

13.588 
13.684  ^ 
13.730  — 
13.729  ^ 

42 
75 

101 
121 
131 
135 
135 

129 

117 

106 

80 

69 

49 
25 


13.687 

13.612 
13.511 
13.390 
13.259 
13.124 

12.989 
12.860 
12.743 
12.637 
12.548 

12.479 
12.430 
12.405 


12.404  — 
12.433   * 

60 


12.493 
12.584 
12.712 
12.877 
13.080 


13.321 
13.596 
13.902 
14.233 
14.582 

14.936 
15.284 
15.618 


91 

128 
165 
203 
241 

275 
306 
331 
349 
354 

348 
384 


Declina- 
tion. 


+25  10 


// 


114 
79 
43 


58.86 

57.72 

56.93 

56.50 

66.44  — 
28 

56.72 

57.28 

58.10 

59.09 

60.20 

61.37 
62.53 
63.64 
64.64 
65.50 

66.18 
66.68 
66.97 


56 

82 

99 

111 

117 

116 

111 

100 

86 

68 

50 

29 

9 


67.06  — 
66.92  " 

34 

66.58 
66.02 
65.24 
64.26 
63.07 

61.68 
60.09 
58.32 
56.40 
54.33 

52.16 
49.93 
47.69 
45.51 
43.46 

41.58 
39.95 
38.62 


56 

78 

98 

119 

139 

159 
177 
192 
207 
217 

223 
224 
218 
205 

188 

163 
133 


10.671 
1.105 


74.75 
+0.470 


+0.07 
-0.4 


+0.03 
+0.3 


Right 
Ascension. 


h   m 
10  52 


s 

55.646 
55.978 
56.269 
56.515 
56.709 

56.849 
56.935 
56.971 
56.960 
56.910 

56.824 
66.711 
56.578 
56.429 
56.272 

56.112 
65.952 
55.798 
65.654 
55.624 

55.414 
65.324 
55.262 


332 
291 
246 
194 
140 

86 
36 

11 
50 
86 

113 
133 
149 
157 
160 

160 
154 
144 
130 
110 

90 
62 


31 
55.231  — 

55.235    "* 

43 


55.278 
55.364 
55.496 
55.677 
55.903 


56.173 
56.483 
56.827 
57.193 
57.573 

57.956 
58.327 
58.675 


86 
132 
181 
226 
270 

310 
344 
366 
380 
383 

371 
348 


Dedfna- 
tion. 


-36  41 


// 


46.24 
48.13 
61.22 
64.39 
67.66 

60.67 
63.63 
66.41 
68.93 
71.16 


289 
309 
317 
317 
311 


296 
278 
252 
223 
192 


73.08 

74.65 
75.86 
76.70 
77.16 

77.24 
76.93 
76.26 
75.25 
73.92 

72.31 
70.49 
68.50 
66.40 
64.30 

62.25 
60.35 
58.70 
57.37 
56.42 

55.93 
55.96 
56.49 
67.54 
59.09 

61.10 
63.49 
66.22 


157 

121 

84 

46 

8 

31 

67 

101 

133 

161 

182 
199 
210 
210 
205 

190 

165 

133 

95 

40 

8 

53 

105 

155 

201 

239 
278 


53.904 
1.247 


48.21 
-0.745 


+0.06 
\-0.4 


-o.os 


Qroombrldge  1706. 
Mag.  6.3 


Right 
Ascension. 


h   m 
10  53 


8 

30.68 
31.77 
32.76 
33.69 
34.23 

34.68 

34.92 

34.96  — 

34.77    ^® 
37 

54 


109 
98 
84 
64 
45 

24 


68 
81 
87 
92 
94 

92 
88 
81 
71 
62 

51 
37 
22 


34.40 

33.86 
33.18 
32.37 
31.60 
30.68 

29.64 
28.72 
27.84 
27.03 
26.32 

25.70 
25.19 
24.82 
24.60 

24.61  — 

7 

24.68 
24.79 
25.16 
25.68 
26.36 

27.15 
28.08 
29.12 
30.26 
31.44 

32.64 
33.83 
84.97 


21 
87 
52 
67 
80 

93 
104 
114 
118 
120 

119 
114 


Dedin»> 
tlon. 


+78   11 


// 


70.23 
71.05 
72.46 
74.38 
76.74 

79.44 
82.35 
85.36 
88.34 
91.17 

93.74 
95.95 
97.72 
99.02 
99.76 

99.95 
99.69 
98.69 
97.25 
95.35 

93.02 
90.30 
87.25 
83.95 
80.46 

76.84 
73.16 
69.52 
65.99 
62.61 

59.49 
66.71 
64.33 
62.44 
51.08 


82 
141 
192 
236 
270 

291 
301 
298 
283 
257 


221 

177 

130 

74 

19 

36 

90 

144 

190 

233 

272 
305 
330 
349 
362 

868 
364 
353 
338 
312 

278 
238 
189 
186 
76 


60.32 
60.16  — 
60.63  *'' 


26.129 
4.893 


96.30 
+4.790 


^^S^. 
•>«^!^ 


406  APPARENT  PLACES  OP  STARS,  1918- 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlnfton 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


0.7 
10.7 
20.6 
30.6 

9.6 

19.5 
1.5 
11.5 
21.5 
31.4 


Apr.  10.4 
20.4 
30.4 
10.3 
20.3 


May 


June 


July 


Aug. 


30.3 

9.2 

19.2 

29.2 

9.2 

19.1 
29.1 
8.1 
18.1 
28.0 


Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 


Nov. 


Dec. 


26.9 

5.8 

15.8 

25.8 

5.8 

15.7 
25.7 
85.7 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 

2V^/  A.  a 


orCxateris. 
Mag.  4.2 


Right 
Aaoension. 


h     m 
10    55 


8 

48.317 
48.619 
48.887 
49.116 
49.300 

49.438 
49.527 
49.571 


802 
368 
239 
184 
138 


89 
44 
3 


49.574  — 

49.641   ^ 
62 


49.479 
49.394 
49.292 
49.177 
49.057 


85 
103 
115 
120 
131 

117 

113 

104 

91 

76 

£9 
38 


48.936 
48.819 
48.706 
48.602 
48.511 

48.435 
48.376 
48.338  j3 
48.325  — 
48.340   " 

45 


48.385 
48.465 
48.582 
48.738 
48.933 

49.166 
49.432 
49.732 
50.053 
50.388 

50.727 
51.059 
51.375 


80 
117 
166 
195 
333 

366 
300 
331 
335 
339 

333 

316 


Dedin*- 
tkm. 


-17  51 


tt 


45.96 
48.54 
51.10 
53.63 
56.04 

58.28 
60.30 
62.10 
63.63 
64.89 


358 
256 
353 
341 
224 

202 
180 
153 
136 
100 


65.89 

66.61 
67.07 


72 
46 


20 

67.27  — 
67.23     ^ 

29 

66.94 
66.43 
65.71 
64.80 
63.73 

62.53 
61.25 
59.92 
58.59 
57.34 

56.22 
55.27 
54.58 
54.18 
54.14  — 

34 
54.48 
55.21 
56.34 
57.84 
59.68 

61.81 
64.15 
66.65 


51 

72 

91 

107 

120 

128 
133 
133 
125 
112 

95 
69 
40 


73 
113 
150 
184 
213 

234 
250 


46.657 

1.051 


43.41 
-0.322 


i-OM 


1-0.4 


-OM 
+0.3 


(2lieonis. 
Mag.  5.0 


Right 
Asoeoslon. 


h     m 
10    56 


8 

21.252 
21.551 
21.819 
22.051 
22.239 

22.380 
22.474 
22.523 


299 
368 
333 

188 
141 


94 
49 

8 


22.531  — 

22.504   ^ 
56 


22.448 
22.368 
22.272 
22.166 
22.054 

21.943 
21.836 
21.735 
21.645 
21.567 

21.505 
21.460 
21.435 


80 

96 

106 

113 

111 

107 

101 

90 

78 

63 

45 
35 
3 


21.432  — 

21.455   ^ 
50 


21.505 
21.587 
21.702 
21.853 
22.039 

22.262 
22.519 
22.805 
23.115 
23.438 

23.768 
24.095 
24.406 


83 
115 
151 
186 
333 

357 
386 
310 
333 
330 

337 
311 


Dedin*- 
tkm. 


+  42 


11 


79.20 
77.25 
75.48 
73.95 
72.67 

71.66 
70.93 
70.44 
70.21 
70.19  -^ 

15 

70.34 
70.64 
71.05 
71.55 
72.10 


195 
177 
153 
138 
101 


73 
49 
33 


30 
41 
50 
55 
59 

61 
61 
59 
55 
50 

43 
33 
19 


72.69 
73.30 
73.91 
74.50 
75.05 

75.55 
75.97 
76.29 
76.48 
76.52  — 

15 


76.37 
76.03 
75.46 
74.63 
73.54 

72.20 
70.62 
68.84 
66.89 
64.82 

62.71 
60.61 
58.60 


34 

57 

83 

109 

134 

158 
178 
195 
307 
311 

310 
201 


19.579 
1.003 


88.79 
+0.071 


+0.06 
1-0.4 


0.00 

+o.a 


P  Uxue  Xajozls. 
Mag.  2.4 


Right 
Asoeoslon. 


h     m 
10    56 


s 

56.541 

67.017 
57.446 
57.814 
58.112 

58.329 
58.463 
58.514 
58.488 
58.390 

58.232 
58.024 

57.778 
57.508 
57.224 

56.938 
56.658 
56.395 
56.154 
55.943 

55.767 
55.629 
55.534 


476 
429 

368 
398 
317 


134 
51 

36 

98 

158 

308 
346 
370 
384 
886 

380 
363 
341 
311 
176 

138 
95 


49 
55.485  — 

55.487     ^ 

54 

55.541 

109 
166 
234 
384 
340 

393 
441 

479 
504 
618 

514 
493 


55.650 
65.816 
56.040 
66.324 

56.664 
57.057 
57.498 
57.977 
58.481 

58.999 
59.513 
60.006 


Dedin*- 
tlon. 


+56  48 


II 


56.98 
57.03 
57.62 
58.73 
60.28 

62.21 
64.43 
66.83 
69.29 
71.72 

74.02 
76.09 
77.85 
79.27 
80.27 


5 

59 

111 

155 

193 

332 
340 
346 
343 
330 

207 
176 
142 
100 
56 


80.83  jj 
80.94  — 
80.60  ^* 
79.82  ^ 
78.63  "® 

160 

77.03 

195 
326 
356 
378 
396 

311 
317 
318 
314 
301 

383 
256 
321 
180 
133 


75.08 
72.82 
70.26 
67.48 

64.52 
61.41 
58.24 
65.06 
51.92 

48.91 
46.09 
43.54 
41.33 
39.53 

38.20 
37.39 
37.12 


81 
27 


54.234 
1.827 


80.09 
+1.529 


+0,07 
\-QA 


+0.10 


€C  Vnm  Xajozli. 
Mag.  2.0 


Right 
AswiMJon. 


h     m 
10    58 


s 
43.36 
43.90 
44.39 
44.82 
45.15 

45.39 
45.55 
45.60 
45.56 
45.44 

45.24 
44.99 
44.68 
44.36 
44.01 

43.65 
43.31 
42.98 
42.67 
42.40 

42.19 
42.01 
41.89 
41.80 
41.79 

41.83 
41.95 
42.13 
42.38 
42.69 

43.08 
43.52 
44.02 
44.66 
45.13 

45.72 
46.30 
46.86 


64 
49 
48 
33 
34 

16 
J 

4 

12 
30 

25 
31 
33 
35 
36 

34 
83 
31 
37 
31 

18 

12 

0 

1 

4 

12 
18 
35 
81 
89 

44 

60 
54 

67 
69 

68 
66 


t3 


DeeUoft. 

tlOIL 


+62  10 


II 


74.35 
74.58 
75.38 
76.68 
78.45 

80.60 
83.01 
85.61 
88.25 
90.83 

93.25 
95.41 
97.24 
98.67 
99.65 

100.17    ^ 

100.21-- 

99.75  ** 

98.84  ^ 

97.48 '!* 
17» 


78 
132 

m 

21S 


Ml 
980 
264 
358 
343 

316 

183 

143 

98 

S2 


95.70 
93.55 
91.06 
88.31 
86.31 

82.14 
78.86 
75.51 
72.18 
68.92 

65.83 
62.95 
00.39 
68.20 
56.47 

65.24 
64.55 
64.44 


2i3 
2a9 

27* 


317 


335 


895 
809 

30 

356 
219 
173 
13S 

60 
11 


40.859 
2.144 


98.30 
+1.896 


+0.07 


+0.12 


APPABENT  PLACES  OF  STARS,  1918.  407 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wttliingtoii 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
26.9 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


tfean  Place 
Sec  df  Tan  d 


Mag.  4.7 


Right 
Afloeniicm. 


h     m 
11    0 


803 
373 
337 
193 
145 


53 


8 

48.960 
49.262 
49.535 
49.772 
49.964 

50.109 

50.208' 

50.261   ^3 

50.274  — 

50.249   ^ 
54 

50.195 

50.116 

50.021 

49.915 

49.804 

49.691 
49.582 
49.479 
49.386 
49.305 

49.240 
49.190 
49.161 


79 

95 

100 

111 

113 

109 

103 

93 

81 

06 

60 
39 

8 


49.153  — 
49.171   ^® 

46 

49.217 

77 
111 
146 
183 
230 

854 
384 
809 
834 
833 

838 
813 


49.294 
49.405 
49.551 
49.734 

49.954 
50.208 
50.492 
50.801 
51.125 

51.467 
51.785 
52.098 


DeoliiUh 
tkm. 


+  7  46 


It 


183 
163 
137 
107 
79 


51 
35 


36.13 

34.30 
32.68 
31.31 
30.24 

29.45 
28.94 
28.69 
28.68  — 
28.88  * 

34 

29.22 
29.69 
30.25 
30.86 
31.50 


32.13 
32.74 
33.32 
33.84 
34.29 

34.65 
34.90 
35.04  — 
35.03     * 

19 
36 


47 
56 
61 
64 
68 

61 
58 
53 
45 
36 

35 


34.48 
33.91 
33.10 
32.07 
30.79 

29.29 
27.58 
25.69 
23.67 
21.58 

19.48 
17.43 
15.51 


57 

81 
103 
138 
150 

171 
189 
303 
300 
310 

305 
193 


47.301 
1.009 


46.96 
+0.137 


O^a,  Dm  a 


1+0.06 
-0.4 


+0.01 
-t'0.3 


p^Leonif. 

Mag.  5.7 


Right 
Afloeniloii. 


h    m 
11    2 


801 
871 
835 
193 
146 


99 
55 


8 

44.941 
45.242 
45.513 
45.748 
45.940 

46.086 
46.185 
46.240  j^ 
46.254  — 
46.232  " 

51 

46.181 
46.106 
46.014 
45.911 
45.802 

45.692 
45.584 
45.482 
45.389 
45.308 

45.242 
45.191 
45.160 


75 

93 
108 
109 
110 

108 

103 

93 

81 

66 

51 
81 


10 

45.150  — 
45.166  ^* 

43 


45.209 
45.283 
45.391 
45.535 
45.716 

45.933 
46.185 
46.467 
46.774 
47.096 

47.425 
47.751 
48.063 


74 
106 
144 
181 
317 

253 

383 
807 
333 
839 

836 
813 


Dedfau- 
tlon. 


+  2  23 


It 


301 
185 
163 
139 
111 


85 
58 
35 


54.65 

52.64 
50.79 
49.16 
47.77 

46.66 
45.81 
45.23 
44.88   ,^ 

44.77  — 

7 


44.84 
45.07 
45.43 
45.88 
46.40 

46.98 
47.59 
48.21 
48.83 
49.48 

49.98 
50.46 
50.86 
51.12 


38 

36 
45 
53 

58 

61 
63 
68 
60 
55 

48 
40 
36 


14 

51.26  — 

4 


51.22 
50.96 
50.48 
49.74 
48.74 


47.47 
45.96 
44.21 
42.28 
40.22 

38.08 
35.96 
33.90 


86 

48 

74 

100 

137 

151 
175 
193 
206 
214 

212 
206 


43.307 
1.001 


63.76 
+0.042 


+0.06 
/-0.4 


0.00 
+0.2 


0  TJnm  Xajocia. 
Mag.  3.2 


Right 
AflotDsion. 


h    m 
11     5 


893 
858 
811 
854 
191 

138 
63 


8 

5.553 
5.946 
6.304 
6.615 
6.869 

7.060 
7.188 
7.251 
7.253  — 
7.200  ^ 

99 

7.101 
6.965 
6.799 
6.614 
6.419 

6.220 
6.026 
5.842 
5.675 
5.526 


136 
166 
185 
195 
199 


194 
184 
167 
149 
135 


5.401 

5.303 
5.236  3^ 
6.201  — 
6.203    ^ 

41 

5.244 


5.327 
5.455 
5.630 
5.852 

6.122 
6.436 
6.790 
7.177 
7.587 

8.010 
8.431 
8.837 


88 

138 
175 
833 
870 

814 
854 

887 
410 
433 


421 
406 


DeoUnap 
tkm. 


+44  55 


It 


76.10  ,^ 
75.61  — 
75.63  ^ 
76.12  ^ 
77.06  ^ 

133 

78.39 


80.03 
81.91 
83.92 
85.97 

87.98 
89.86 
91.52 
92.93 
94.02 

94.76 
95.15 


95.16  — 
94.80  ^ 
94.07   ^ 

108 


104 
188 
201 
305 
301 

188 
166 
141 
109 
74 


39 


92.99 

91.59 
89.88 
87.88 
86.66 

83.22 
80.59 
77.85 
75.01 
72.14 

69.30 
66.55 
63.98 
61.62 
59.59 

57.92 
56.68 
55.92 


140 
171 
300 
333 
244 

263 
274 
284 
287 
284 


275 
257 
236 
203 
167 


124 
76 


3.622 
1.412 


97.30 
+0.998 


+0.07 


+0.06 


y^Cnteris. 
Mag.  4.5 


Right 
Afloeniloii. 


h  m 
11  7 


8 

38.981 
39.295 
39.579 
39.821 
40.020 

40.171 
40.274 
40.331 


814 
284 
843 
199 
151 


103 
57 


16 
40.347  — 

40.325  ^ 

51 


40.274 
40.196 
40.100 
39.990 
39.870 

39.748 
39.625 
39.506 
39.395 
39.293 

39.205 
39.133 
39.082 


78 

96 

110 

130 

122 

123 
119 
111 
102 
88 

72 
51 


27 

39.055  — 

39.056  ^ 

33 


39.089 
39.158 
39.267 
39.414 
39.604 


39.834 
40.103 
40.404 
40.729 
41.071 

41.419 
41.762 
42.089 


60 

109 
147 
190 
230 

269 
801 
825 
842 
848 

343 
827 


BeoUiw- 
tkm. 


-22   22 


ti 


42.09 
44.71 
47.39 
50.07 
52.66 

55.13 
57.41 
59.46 
61.27 
62.80 

64.06 
65.05 
65.74 
66.16 
66.28 

66.14 
65.74 
65.09 
64.21 
63.14 

61.88 
60.51 
59.06 
57.58 
56.13 

54.78 
53.60 
52.65 
51.99  3, 
51.69  — 

8 

51.77 


262 
268 
268 
259 
247 


228 
205 
181 
153 
126 


99 
69 
42 

12 

14 

40 

05 

88 

107 

126 

137 
145 
148 
145 
135 

118 
95 
66 


52.26 
53.18 
54.52 
56.23 

58.28 
60.59 
63.09 


49 

92 
134 
171 
205 


231 
250 


37.373 
1.081 


41.03 
-0.412 
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APPARENT  PLACES  OF  STARS,  1918, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinffton 
MMn  Tune. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.3 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


S  Leonia. 

Mag.  2.6 


Right 
Asoeiision. 


Mean  Place 
Sec  a,  Tan  d 


h    m 
11    9 


s 

46.678 
47.002 
47.296 
47.551 
47.763 

47.926 
48.040 
48.105 


824 
294 
255 
212 
163 


114 
65 


20 
48.125  — 

48.105   * 
53 


48.052 
47.971 
47.871 
47.756 
47.634 

47.511 
47.389 
47.275 
47.169 
47.076 

46.999 
46.938 
46.897 


81 
100 
115 
122 
123 

122 

114 

106 

03 

77 

61 
41 


16 
46.881  — 

46.891   ^° 

37 


46.928 
46.999 
47.104 
47.246 
47.428 

47.648 
47.905 
48.195 
48.512 
48.848 

49.194 
49.540 
49.873 


71 
105 
142 
182 
220 

257 
290 
317 
836 
846 

346 
333 


Dedinft- 
tlon. 


+20  57 


It 


68.24 
66.82 
65.74 
65.01 
64.64 

64.61 
64.90 
65.45 
66.23 
67.16 

68.19 
69.26 
70.31 
71.31 
72.22 

72.98 
73.60 
74.06 
74.32 


142 

108 

73 

37 

3 

29 
55 
78 
93 
103 

107 

105 

100 

91 

76 

62 
46 
26 

8 


74.40  — 
11 

74.29 

73.96 

73.44 

72.70 

71.76 


70.60 
69.24 
67.67 
65.91 
63.98 

61.89 
59.71 
57.47 
55.23 
53.05 

51.02 
49.17 
47.59 


33 
52 
74 
94 
116 

136 
157 
176 
193 
209 

218 
224 
224 
218 
203 

185 
158 


^Leonia. 
Mag.  3.4 


Right 
Aaonsion. 


h    m 
11     9 


815 
287 
250 
206 

159 


111 
64 


8 

57.944 
58.259 
58.546 
58.796 
59.002 

59.161 
69.272 
59.336 
59.357  — 
59.340   " 

50 


59.290 
59.214 
59.119 
59.012 
58.897 

58.780 
58.665 
58.555 
58.455 
58.366 

58.292 
58.235 
58.196 


76 

95 

107 

116 

117 

115 

110 

100 

89 

74 

57 
39 


45.019 
1.071 


83.30 
+0.383 


D^^,D^a    1-0,4 


06 


+0.02         +0.06 


15 
58.181  — 

58.189     * 
38 


58.227 
58.296 
58.400 
58.539 
58.717 


58.933 
59.185 
59.468 
59.780 
60.109 

60.447 
60.785 
61.110 


09 
104 
139 
178 
216 

252 
283 
812 
329 
838 

838 
825 


DecUna- 
tkm. 


+15  52 


159 

131 

98 

65 

32 

3 


27.15 
25.56 
24.25 
23.27 
22.62 

22.30 
22.27  — 
22.52   ^ 

48 
66 
77 

86 
88 
86 
82 
73 

63 
52 
38 
23 

7 

9 
27 
45 
66 
85 

107 
128 
148 
170 
186 

202 
212 
217 
216 
207 

194 
172 


23.00 
23.66 

24.43 
25.29 
26.17 
27.03 
27.85 

28.58 
29.21 
29.73 
30.11 
30.34 

30.41 
30.32 
30.05 
29.60 
28.95 

28.10 
27.03 
25.75 
24.27 
22.57 

20.71 
18.69 
16.57 
14.40 
12.24 

10.17 
8.23 
6.51 


y  TTraae  Majocia. 
Mag.  3.7 


56.310 
1.039 


40.66 
+0.284 


+0.2 


i: 


0.4 


+0.02 
+0.2 


Right 
Aaoension. 


h      m 
11     14 


8 

4.960 
5.312 
5.634 
6.918 
6.151 

6.332 
6.458 
6.530 


852 
822 
284 
238 
181 


126 
72 


21 
6.551  — 

6.526   ^ 
65 


6.461 
6.364 
6.243 
6.105 
6.957 


97 
121 
138 
148 
151 

149 
143 
132 
117 
101 

79 
57 
30 


5.806 
5.657 
5.514 
5.382 
6.266 

5.164 
5.085 
6.028 
4.998 
4.997  — 

31 


6.028 
5.096 
6.201 
6.348 
5.536 

5.768 
6.040 
6.349 
6.688 
7.050 

7.423 
7.798 
8.161 


68 
105 
147 
188 
232 

272 
309 
339 
362 
373 

875 
363 


DecUn»- 
tJon. 


+33  31 


// 


99 
56 
12 

30 
60 

101 
129 
147 
159 
162 

156 
147 
131 
109 
85 

50 
29 


72.41 
71.42 
70.86 
70.74 
71.04 

71.73 
72.74 
74.03 
75.60 
77.09 

78.71 
80.29 
81.76 
83.07 
84.16 

86.01 
86.60 
85.89 
85.91  — 
85.61   ^ 

58 

86.03 
84.18 
83.05 
81.66 
80.03 

78.17 
76.11 
73.88 
71.49 
69.00 

66.45 
63.89 
61.38 
58.99 
56.81 

54.87 
53.28 
52.05 


<^Ciatexi8. 
Mag.  3.8 


Right 


85 
113 
139 
163 
186 

200 
223 
239 
249 
255 

256 
251 
239 

218 
194 

150 
123 


h   m 
11  15 


8 

16.930 
16.240 
16.623 
16.767 
16.969 


810 
283 
844 
202 
156 


3.245 
1.200 


91.12 
+0.663 


+0.06 
\-0A 


+0.04 
+^.^ 


17.126 ,,, 
17.236 
17.303 
17.329  — 
17.318   " 

40 


17.278 
17.211 
17.127 
17.030 
16.923 

16.812 
16.700 
16.692 
16.489 
16.306 

16.312 
16.246 
16.196 
16.170 
16.167 

16.196 
16.267 
16.363 
16.490 
16.666 

16.882 
17.136 
17.420 
17.732 
18.061 

18.398 
18.733 
19.054 


67 

84 

97 

107 

111 

112 

108 

103 

04 

83 

67 

49 

26 

3 

28 

62 

96 

137 

176 

216 

253 
385 

812 
829 
837 

835 
821 


Dedlia- 

tiOD. 


-14  20 


ff 


M3 
236 


30 


IM 
150 
134 
100 
84 


58 
86 


8.28 
10.71 
13.13 
16.49 
17.72 

19.75 
21.59 
23.18 
24.52 
25.61 

26.45 
27.03 
27.39  jjj 
27.51  — 
27.43    * 

80 
27.13 
26.66 
26.00 
25.20 
24.27 

23.24 
22.13 
21.01 
19.89 
18.85 


47 
66 

80 

93 

103 

111 
112 
112 
104 


17.93  7^ 
17.19  ^ 
16.67  33 
16.44-- 
16.53   ' 

44 


16.97 
17.77 
18.94 
20.46 
22.26 

24.34 
26.59 
28.95 


80 
117 
152 
180 
206 

225 
236 


14.373 
1.032 


4.66 
-0.256 


+0.06 


-0.02 
+9^ 


APPARENT  PLACES  OF  STABS,  1918. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


■shlnrton 
nnTmie. 


Jan.  0.7 
10.7 
20.6 

ao.6 

Feb.    9.6 

19.6 
Mar.  1.5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.3 

19.2 

29.2 

July    9.2 

19.1 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.  6.9 
16.9 

26.9 

Nov.    5.8 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


Mean  Place 
Sec  d,  Tan  d 


Df  a,  Dm  a 


^TLeonlt. 

Mag.  4.1 


Right 
Asomkm. 


h      m 
11     16 


8 

56.117 
56.427 
56.710 
56.957 
57.163 


810 
283 
247 

aoe 

161 


57.324  ^^^ 
57.439 
57.510 
57.638  — 
57.531     ^ 

40 


57.491 
57.426 
57.343 
57.247 
57.143 

67.035 
56.928 
56.825 
66.728 
56.641 

56.568 
66.506 
50.464 


65 

83 

96 

104 

108 

107 

103 

97 

87 

73 

62 
42 


20 
56.444  — 

66.446     ^ 
30 


56.476 
56.537 
56.631 
56.762 
56.932 

67.139 
67.382 
67.657 
67.960 
68.281 

68.612 
68.943 
69.262 


61 

94 

131 

170 

207 

243 
275 
803 
321 
331 

331 
319 


Dfdinft- 
tion. 


+  6  28 


It 


191 
170 
147 
117 
90 


60 
33 


33.82 
31.91 
30.21 
28.74 
27.67 

26.67 
26.07 
25.74 
26.66  — 
25.78   ^^ 

30 

26.08 
26.62 
27.06 
27.66 
28.30 


28.96 
29.60 
30.21 
30.77 
31.27 

31.69 
32.01 
32.20 


44 
54 

60 
64 
66 

64 
61 
56 
50 
42 

32 

19 


32.26  — 
32.16   ^° 

80 


31.86 
31.36 
30.63 
29.66 
28.44 

26.99 
25.31 
23.44 
21.43 
19.31 

17.18 
15.09 
13.10 


50 

73 

97 

122 

145 

168 
187 
201 
212 
213 

209 
199 


64.566 
1.006 


44.39 
+0.113 


+0.06 


+0.01 
+0.2 


n  Centauzl. 
Mag.  4.3 


Right 
Ascension. 


h   m 
11  17 


8 

17.609 
17.943 
18.330 
18.661 
18.930 

19.132 
19.266 
19.336 


19.345  — 

19.296  *^ 
95 


434 
387 
331 
260 
202 


134 
70 


19.201 

19.062 
18.887 
18.684 
18.461 

18.223 
17.976 
17.728 
17.484 
17.253 

17.042 
16.866 
16.706 
16.696 
16.636 

16.633 
16.689 
16.711 
16.901 
17.157 

17.476 
17.863 
18.277 
18.738 
19.220 

19.708 
20.187 
20.640 


139 
175 
208 
223 
238 

247 
248 
244 
231 
211 


186 

151 

100 

60 

8 

56 

122 
190 
256 
319 

377 
424 
461 
482 
488 

479 
453 


DeoliiUh 
tion. 


-54     2 


II 


21.66 
24.42 
27.52 
30.87 
34.38 

37.96 
41.62 
44.97 
48.26 
51.30 

64.07 
66.48 
68.62 
60.16 
61.33 


276 
310 
335 
351 
358 

356 
345 
329 
304 
277 


241 
204 
163 
118 
72 


62.06  ^ 
62.30  — 
62.08  ^ 


61.40 
60.27 

68.74 
66.86 
64.66 
62.22 
49.66 

47.02 
44.45 
42.02 
39.86 
38.03 

36.66 
36.79  3Q 
35.49  — 
35.78  * 
36.68  ^ 

147 


38.15 
40.16 
42.64 


68 
118 
153 

189 
220 
248 
257 
263 

257 
243 
217 
182 
137 

87 


201 
248 


15.726 
1.703 


29.37 
-1.379 


+0.05 
-0.4 


-0.09 
+0.2 


iLeonis. 
Mag.  4.0 


Right 
Asoensloii. 


b      m 
11     19 


8 

40.677 
40.891 
41.180 
41.432 
41.644 

41.810 
41.929 
42.004 


314 
280 
252 
212 
166 


119 
75 


32 
42.036  — 

42.031     * 
89 


41.992 
41.928 
41.844 
41.747 
41.641 

41.631 
41.421 
41.316 
41.217 
41.128 

41.052 
40.989 
40.946 
40.922 
40.922 

40.950 
41.009 
41.101 
41.230 
41.398 

41.604 
41.846 
42.121 
42.426 
42.748 

43.081 
43.415 
43.740 


64 

84 

97 

106 

110 

110 

105 

99 

89 

76 

63 
48 
24 

0 
28 

59 

92 

129 

168 

206 

242 
275 
304 
823 
333 

334 
825 


DeeUiift- 
tJon. 


+10  68 


II 


39.79 
38.00 
36.47 
35.22 
34.26 

33.63 
33.30 
33.23 
33.42 
33.81 

34.35 
36.01 
35.74 
36.60 
37.25 

37.96 
38.62 
39.21 
39.70 
40.09 


179 

153 

125 

96 

63 

83 

7 

19 
39 
54 

66 
73 
76 
75 
71 

66 
59 
49 
39 
26 


40.35  ,3 
40.48  — 
40.47     ^ 


40.28 
39.92 

39.36 
38.68 
37.58 
36.36 
34.90 

33.23 
31.38 
29.37 
27.25 
25.10 

22.97 
20.93 
19.03 


19 
26 
56 

78 
100 
123 
145 
167 

185 
201 
212 
215 
213 

204 
190 


39.020 

1.019 


61.85 
4  0.194 


+0.06 
\-0.4 


+0.01 


TLeonis. 
Mag.  6.2 


Right 
Asoenslon. 


h     m 
11    23 

8 

44.759 

45.070  '" 
286 


45.366 
45.607 
45.818 

46.985 
46.106 
46.183 
46.219 
46.219 

46.187 
46.130 
46.052 
45.961 
45.862 

45.767 
45.652 
46.549 
45.462 
46.363 

45.286 

46.223 

45.175 

45.149 

46.145  — 
23 

45.168 

45.221 

45.309 

45.434 

46.597 


251 
211 
167 


121 

77 

36 

0 

32 

57 
78 
91 
99 
105 

105 

103 

97 

80 

77 

63 
48 
26 


45.798 
46.035 
46.307 
46.607 
46.926 

47.265 
47.685 
47.907 


53 

88 
125 
163 
201 

237 
272 
300 
319 
329 

330 
322 


DeoliiUh 
tion. 


+  3  17 


II 


79.30 
77.29 
76.45 
73.84 
72.48 

71.39 

70.59 

70.06 

69.78 

69.72  — 
13 

69.86 

70.15 

70.67 

71.08 

71.65 


201 
184 
161 
136 
100 


80 
54 

27 


80 
42 

51 
57 
61 

64 

63 
62 
58 
52 

44 

85 
21 


72.26 
72.90 
73.63 
74.15 
74.73 

76.26 
76.69 
76.04 
76.25 
76.32  — 

10 

76.22 
75.90 
76.37 
74.68 
73.63 

72.23 
70.67 
68.90 
66.96 
64.88 

62.74 
60.60 
68.64 


82 

53 

79 

105 

130 

156 
177 
194 
208 
214 

214 
206 


43.242 
1.002 


88.86 
+0.058 


<\<^ 
^'t 
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APPAKENT  PLAGES  OF  STABS,  1918. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


Mhtiitt<«i 

HBlTmM. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar.  1.5 
11.5 
21.5 
31.5 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    9.3 

19.2 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.     6.9 

16.9 

26.9 

Nov.    5.9 

15.8 

25.8 

Dec.    5.8 

15.7 
25.7 
35.7 


A.Dxmooni8. 

Mag.  4.1 


Right 
AsoeDBlon. 


Mean  Place 
Sec  d,  Tan  d 


h      m 
11    26 


s 
35.64 

36.36 
37.02 
37.61 
38.09 

38.46 
38.72 
38.85 
38.86 
38.74 

38.52 
38.21 
37.82 
37.38 
36.89 

36.39 
35.87 
35.37 
34.89 
34.45 

34.06 
33.72 
33.44 
33.24 
33.12 

33.07 
33.12 
33.25 
33.48 
33.81 

34.23 
34.73 
35.32 
35.97 
36.68 

37.42 
38.16 
38.90 


72 

66 
59 
48 
87 

26 

13 

1 

12 
22 

31 
89 
44 

49 
50 

52 
50 
48 
44 
89 

84 
28 
20 
12 
5 

5 
13 
23 
33 
42 

50 
59 
65 
71 
74 

74 

74 


DecUxiA- 
tlon. 


+69  46 


tt 


35.94 
36.07 
36.82 
38.14 
39.98 

42.24 
44.84 
47.64 
50.54 
53.41 

56.14 
58.61 
60.75 
62.48 
63.75 


^  HydXK. 

Mag.  3.7 


Right 
Asocnsloii. 


13 

76 

132 

184 

226 

260 
280 
290 
287 
273 

247 
214 
173 
127 
77 


64.52    ^ 

64.76  — 
64.48  ^ 
63.69   '^ 

62.39  ^^ 

175 

60.64 
58.45 
55.88 
53.00 
49.82 


46.45 
42.92 
39.32 
35.71 
32.18 

28.79 
25.65 
22.80 
20.37 
18.40 

10.99 
16.14 
15.91 


219 
257 
288 
318 
337 

353 
360 
361 
353 
339 

314 
285 
243 
197 
141 

85 
23 


h     m 
11    28 


33.223 
2.893 


61.70 
+2.715 


J>^a,  Dm  a    1+0.07  +0.18 

£^^,Dma    1^.4  +0.1 


842 
812 
278 
228 
180 


180 
88 


s 
59.477 
59.819 
60.131 
60.404 
60.632 

60.812 

60.942 

61.025  3^ 

61.064  — 

61.062     ^ 
87 

61.025 

60.959 

60.870 

60.762 

60.639 

60.509 
60.373 
60.236 
60.102 
59.974 

59.858 

59.756 

59.674 

59.616  ^ 

59.588  — 
6 

59.594 

59.638 

59.726 

59.860 

60.040 


66 


108 
128 
180 

186 
137 
134 
128 
116 


102 
82 
58 


60.267 
60.537 
60.845 
61.183 
61.544 

61.913 
62.280 
62.634 


44 

88 
134 
180 
227 

270 
308 
338 
361 
369 

367 
354 


Dedlnap 
tkm. 


-31  24 


// 


12.01 
14.63 
17.41 
20.28 
23.16 

25.99 
28.69 
31.21 
33.52 
35.57 


262 
278 
287 
288 

288 

270 
252 
231 
206 
179 


A.  Centauxl. 
Mag.  3.3 


Right 
Afloeniion. 


37.36 
38.84 
40.02 
40.86 
41.40 

41.59 
41.47 
41.02 
40.27 
39.24 

37.97 
36.48 
34.82 
33.07 
31.27 

29.51 
27.87 
26.41 
25.23 
24.37 

23.91 

23.89  — 

24.33   ** 

25.24   •^ 

26.61  ^^^ 
179 

28.40 

30.55^^ 

32.99  ^** 


148 

118 

84 

64 

19 

12 

46 

76 

103 

127 

140 
166 
176 
180 
176 

164 

146 

118 

86 

46 


57.951 
1.172 


13.93 
-0.611 


+0.06 
-0.4 


-0.04 
+0.1 


h      m 
11    31 


8 

61.23 
61.77 
62.26 
62.68 
63.03 

63.30 
63.49 
63.59 
63.62 
63.58 

63.48 
63.32 
63.10 
62.85 
62.56 

62.25 
61.91 
61.57 
61.23 
60.91 

60.60 
60.32 
60.08 
59.90 
59.78 

59.73 
69.75 
59.86 
60.06 
60.34 

60.71 
61.15 
61.65 
62.21 
62.79 

63.39 
63.98 
64.54 


64 

49 
42 
36 
27 

19 
10 
J 

4 

10 

16 
22 
26 
29 
31 

84 
34 
84 
32 
81 

28 
24 
18 
12 
6 

2 

11 
20 
28 
87 

44 

50 
66 
58 
60 

59 
66 


DecUnft- 
tlon. 


-62  33 


It 


48.10 
50.64 
53.60 
56.87 
60.40 


264 
296 
827 
353 
866 


64.06 
67.77 
71.45 
75.01 
78.39 

81.51 
84.32 
86.77 
88.81 
90.40 

91.51 
92.13 


871 

868 
366 
338 
312 

281 
246 
204 
169 
111 

62 


vieoaii. 
1^.4.5 


Right 


DmUu. 

tiOD. 


92.24  — 
91.85   ^ 


90.97 

89.62 
87.85 
85.70 
83.26 
80.59 

77.80 
74.99 
72.27 
69.76 
67.55 

65.75 
64.43 
63.68 
63.53  — 
64.01  ^ 

109 

65.10 


88 
135 

177 
215 
244 
267 
279 

281 
272 
251 
221 
180 

132 
75 


66.78 
68.99 


168 
221 


59.394 
2.171 


57.80 
-1.927 


h      m 
11    32 


+0.05 
\-Q.4l 


-0.13 


8 

46.476 
46.790 
47.080 
47.336 
47.552 

47.726 

47.855 

47.941 

47.987 

47.996  — 
23 

47.973 
47.924 
47.854 
47.771 
47.676 


814 

290 
366 

216 
174 


129 
86 
46 


49 
70 
88 

96 

100 

108 

102 

98 

93 

83 

70 
64 

38 


47.576 
47.473 
47.371 
47.273 
47.181 

47.099 
47.029 
46.975 
46.939  j3 
46.926  — 

16 

46.941 
46.985 
47.064 
47.180 
47.335 

47.529 
47.761 
48.028 
48.325 
48.641 

48.970 
49.301 
49.623 


44 

79 
116 
166 

194 

232 
267 
297 
316 
329 

331 
323 


-  0  22 


It 


23.55 
25.65 
27.62 
29.41 
30.96 

32.25 
33.28 
34.04 
34.55 

34.81 

34.88' 

34.76 

34.49 

34.11 

33.63 

33.07 
32.47 
31.83 
31.17 
30.52 


29.89 
29.31 
28.81 
28.40 
28.13 

28.02 
28.11 
28.43 
28.99 
29.84 

30.96 
32.34 
33.98 
35.83 
37.84 

39.96 
42.12 
44.26 


210 


197 


m 


155 


m 


103 


7« 
51 
25 

7 


12 

27 

38 

48 

5A 


00 

05 

113 

138 
104 
186 
201 
212 

216 
214 


45.013 
1.000 


15.20 
-0.007 


+0.06 
\-^A 


0.00 
+0.1 
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APPAKENT  PLACES  OF  STABS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WssbiDgton 
ItauiTune. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 


Har. 


19.6 
1.6 
11.5 
21.5 
31.5 

Apr.  10.4 
20.4 
30.4 

May  10.4 
20.3 

30.3 

June   9.3 

19.3 

29.2 

July    9.2 

19.2 
29.1 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 

Nov.    5.9 

15.8 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


Mean  Place 
Sec  a,  Tan  d 


y^Leonis. 

(Denehola.) 

Mag.  2.2 


Right 
Aseenskm. 


h 
11 


m 
44 


s 

54.123 
54.450 
54.753 
55.025 
55.259 


327 
303 
272 
234 
191 


55.450 
55.594  ^^ 
55.694  ^ 
55.750 
55.766  — 

18 


55.748 
56.702 
55.632 
55.545 
55.446 

55.339 
55.228 
55.116 
55.008 
54.905 

54.811 
54.729 
54.663 
54.615 
54.589 

54.589 
54.620 
54.686 
54.788 
54.930 

55.113 
55.336 
55.597 
55.890 
56.206 

56.538 
56.876 
57.208 


46 
70 
87 
99 
107 

111 
112 
108 
103 
94 

82 
66 
48 
26 
0 

31 

66 

102 

142 

183 

223 
261 
293 
316 
332 

338 
332 


DecUna- 
tk)n. 


+15     1 


// 


36.20 
34.45 
32.97 
31.82 
31.02 


176 

148 

115 

80 

47 


30.55 
30.43  — 
30.61   ^® 


31.04 
31.70 

32.50 
33.42 
34.38 
35.35 
36.29 

37.16 
37.93 
38.56 
39.08 
39.44 

39.62     2 

39.64  — 

39.46   ^® 

39.10   ^ 

38.52   ^ 
80 


43 
66 
80 

92 
96 
97 
94 

87 

77 
63 
62 
36 
18 


37.72 
36.72 
35.46 
34.00 
32.31 

30.42 
28.36 
26.19 
23.93 
21.67 

19.46 
17.38 
15.49 


100 

126 
146 
109 
189 


206 
217 
226 
226 
221 


208 
189 


52.715 
1.035 


49.80 
+0.268 


>5yiiglni8. 

Mag.  3.8 


Right 
Asoeosion. 


h      m 
11     46 


s 

26.823 
27.144 
27.442 
27.709 
27.939 


321 
298 
267 
230 
188 


28.127  ^^ 
28.272  ^^^ 
28.373 
28.434 

28.457  — 

8 


28.449 
28.412 
28.355 
28.279 
28.192 

28.097 
27.998 
27.898 
27.799 
27.704 

27.618 
27.541 
27.479 
27.434 


87 
57 
76 
87 
96 

99 
100 
99 
96 
86 

77 
62 
45 


23 

27.411  — 
2 


27.413 
27.445 
27.512 
27.615 
27.758 

27.941 
28.164 
28.423 
28.713 
29.028 

29.356 
29.689 
30.016 


32 

67 

103 

143 

183 

223 
259 
290 
315 
328 

333 
327 


DecUnft- 
tJon. 


+  2  13 


tp 


27.61 
25.55 
23.64 
21.94 
20.49 

19.32 
18.43 
17.82 
17.47   ,, 

17.36  — 

8 

17.44 
17.70 
18.09 
18.58 
19.15 


206 
191 
170 
145 
117 


61 
35 


19.76 
20.40 
21.05 
21.68 
22.28 

22.82 
23.30 
23.68 
23.94 
24.06 

24.01 
23.75 
23.27 
22.54 
21.56 

20.31 
18.81 
17.07 
15.15 
13.08 

10.93 
8.76 
6.66 


26 
89 
49 
57 
61 

64 
65 
63 
00 
54 

48 
38 
26 
12 

5 

26 
48 
73 
98 
125 

150 
174 
192 
207 
215 

217 
210 


Groombridge  18S0. 

Mag.  6.5 


Right 
Asoension. 


25.436 
1.001 


36.88 
+0.039 


h      m 
11    48 


880 
865 
832 
286 
234 


s 
10.935 
17.324 
17.689 
18.021 
18.307 

18.541 

18.721 

18.846 

18.916 

18.935  — 
27 

18.908 

18.843 

18.748 

18.626 

18.488 


180 

125 

70 


18.339 
18.185 
18.031 
17.882 
17.741 

17.613 
17.503 
17.412 
17.346 
17.308 

17.302 
17.333 
17.405 
17.521 
17.683 

17.893 
18.149 
18.449 
18.788 
19.156 

19.546 
19.945 
20.341 


65 

95 

122 

138 

149 

154 
154 
149 
141 
128 

110 

91 

66 

38 

6 

81 

72 

116 

162 

210 

256 
300 
339 
368 
390 

399 
396 


D«cUna- 
Uon. 


+38  17 


// 


65.75 
64.48 
63.69 


127 
79 


102 
133 
158 
174 
179 

177 
166 
150 
127 
100 

68 
35 


30 
63.39  — 

63.67   " 

63 
64.20 
65.22 
66.65 
68.13 
69.87 

71.66 
73.43 
75.08 
76.68 
77.85 

78.86 
79.53 
79.88 
79.89  — 
79.55  ^ 

68 
78.87 
77.84 
76.49 
74.83 
72.88 

70.67 
68.22 
65.55 
62.72 
59.78 

56.77 
53.75 
50.79 
47.97 
45.36 

43.04 
41.09 
39.66 


103 
135 
166 
195 
221 

245 
267 
283 
294 
301 

302 
296 
282 
261 
232 

195 
153 


15.477 

1.274 


86.30 
+0.790 


y  Vnm  Majoiis 
Mag.  2.5 


AaocDsJon. 


h      m 
11     49 


33.093 
33.668 
34.013 
34.416 
34.763 


475 
446 

403 
347 
280 


36.043 

36.389 

36.462  — 

36.446     ^ 
69 

36.376 

36.261 

36.081 

34.875 

34.644 

34.396 
34.140 
33.883 
33.633 
33.397 

33.181 
32.990 
32.828 
32.702 
32.615 

32.673 
32.580 
32.641 
32.760 
32.938 

33.178 
33.476 
33.830 
34.233 
34.677 

35.147 
35.630 
36.111 


125 
170 
206 

231 
248 

256 
257 
250 
236 
216 

191 

162 

126 

87 

42 

7 

61 

119 

178 

240 

298 
354 
403 
444 
470 

483 
481 


tJon 


+54      8 


38.36 
37.73 


7 


37.66- 
38.18  " 
39.23^ 

153 
40.75 


42.66 
44.90 
47.33 
49.85 

52.87 

64.77 
66.96 
58.89 
60.45 


m 
m 

2sa 

240 
219 
193 
156 
118 


61.63 

62.38,^ 
62.69  — 
62.54  " 
61.95  " 

lOS 

60.92 


69.47 
57.64 
65.45 
52.95 

60.18 
47.17 
44.00 
40.72 
37.39 

34.06 
30.87 
27.85 
25.07 
22.66 

20.66 
19.16 
18.19 


145 
183 
219 
250 
277 


301 
317 
328 
333 
331 

321 
302 
278 
241 
200 


150 
97 


31.522 
1.707 


62.46 
+1.384 


Di^i^D^a      +0.06        +0.02 
2V^,  A,€^    /^.4  +0.1 


+0.06 
-0.4 


0.00 
+0.1 


+0.06 
WOA 


+0.05 


+0.06 
\-^A 


+0.09 
0.0 
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APPARENT  PLACES  OF  STARS,  1918. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinxton 
ItauiTime. 


Jan.  0.7 
10.7 
20.7 
30.6 

Peb.    9.6 


Mar. 


19.6 
1.6 
11.5 
21.5 
31.5 


Apr. 


10.5 
20.4 
30.4 
May  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July    9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 

Nov.    5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


Mean  Place 
Sec  By  Tan  d 


4  H.  Dxmoonii. 

Mag.  5.1 


Right 
Aaotoiion. 


h 
12 


m 

8 


115 

100 

102 

89 

74 

54 
36 


s 
24.25 
25.40 
26.49 
27.51 
28.40 

29.14 
29.68 
30.04 
30.19  — 
30.15     * 

24 

29.91 
29.50 
28.93 
28.23 
27.43 

26.56 
25.64 
24.71 
23.78 
22.88 

22.03 
21.27 
20.59 
20.01 
19.55 

19.23 
19.04 
19.00  — 
19.13   ^^ 

29 
44 


41 
67 
70 
80 
87 

92 
03 
93 
90 
85 

76 
68 
58 
46 
32 

19 


19.42 

19.86 
20.47 
21.22 
22.11 
23.12 

24.22 
25.36 
26.52 


61 

75 

89 

101 

110 

114 
116 


Declina- 
tion. 


+78    3 


tt 


51.55  ^^ 
51.36  — 
51.85  *• 
52.95  "' 
64.63^^ 

218 


56.81 
59.40 
62.28 
65.34 
68.44 


71.45 
74.27 
76.80 
78.94 
80.64 

81.83 

82.49    ,, 

82.59  — 

82.13   ** 
99 

151 


259 
288 
306 
310 
301 

282 
253 
214 
170 
119 

66 


81.14 

79.63 
77.64 
75.21 
72.39 
69.24 

65.81 
62.19 
58.44 
54.63 
50.84 

47.17 
43.70 
40.53 
37.73 
35.38 

33.58 
32.37 
31.80 


199 
243 
282 
315 
343 

362 
375 
381 
379 
367 

347 
317 
280 
235 
180 

121 
57 


22.495 
4.836 


78.70 
+4.732 


+0.06 
-0.4 


+0.32 
0.0 


<^Cmoii. 
Mag.  3.1 


Right 


h      m 
12     10 


s 
48.693 
49.215 
49.703 
50.145 
50.528 

50.847 
51.099 
51.281 
51.399 


522 
488 
442 
383 
310 

252 
182 
118 


53 
51.452  — 

7 


51.445 
51.383 
51.273 
51.119 
50.929 


50.706 
50.459 
50.193 
49.916 
49.635 

49.360 
49.101 

48.865 
48.664 
48.508 

48.410 
48.374 
48.411 
48.524 

48.717 

48.990 
49.339 
49.753 
50.225 
50.736 

51.274 
51.819 
52.353 


62 
110 
154 
190 
223 

247 
266 
277 
281 
275 

259 
236 
201 
156 
98 

36 

37 
113 
193 
273 

349 
414 
472 
511 
538 

545 
534 


DecUnA- 
tion. 


-58  17 


tt 


25.94 
28.07 
30.63 
33.55 
36.73 

40.09 
43.55 
47.03 
50.45 
53.74 

56.82 
59.66 
62.19 
64.38 
66.17 


213 
256 
292 
318 
336 

346 
348 
342 
329 
308 


284 
253 
219 
179 
138 


67.55 
68.46    .^ 
68.91  — 
68.89     ^ 
68.40  ^" 

04 

67.46 

138 
178 
210 
238 
254 


66.08 

64.30 
62.20 
59.82 

57.28 
54.65 
52.05 
49.55 
47.29 


263 
260 
250 
226 
193 


^^•3^  151 
^^'^  101 

42.84  ^^ 
42.37  — 
42.49   ^^ 

71 


43.20 
44.47 
46.28 


12/ 
181 


47.240 
1.903 


35.39 
-1.619 


+0.06 
-0.4 


-0.11 
0.0 


<^  TTxue  Xajotis. 
Mag.  3.4 


Right 
Afloeniicni. 


h     m 
12     11 


8 

23.908 
24.419 
24.907 
25.357 
25.752 


511 
488 
450 
895 
330 


26.082  ^ 
26.340  j^ 
26.519  ,,, 
26.620 
26.645  — 

46 


26.599 
26.489 
26.326 
26.118 
25.874 

25.606 
25.322 
25.030 
24.740 
24.458 

24.193 
23.949 
23.733 
23.554 
23.414 


110 
163 
208 
244 
268 


384 
292 
290 
282 
965 

244 
216 
179 
140 
93 


23.321 

23.280  — 
23.297  ^^ 
23.375  ^* 
23.521  "® 

212 

23.733 


24.013 


280 


24.356  ^*^ 
402 

450 

488 


24.758 
25.203 

25.696 
26.204 
26.713 


508 
514 


Declina- 
tion. 


+57  28 


It 


52.58 
51.79 


79 


19 

51.60  — 
52.01  *^ 
53.00  ^ 

150 

54.50 

195 

229 

254 

267 

269 


56.45 
58.74 
61.28 
63.95 

66.64 
69.24 
71.66 
73.81 
75.62 


260 
242 
215 
181 
141 


98 
51 


77.03 
78.01 
78.52 
78.56  — 
78.12   ** 

91 


77.21 
75.85 
74.08 
71.91 
69.39 

66.57 
63.50 
60.23 
56.82 
53.34 

49.86 
46.47 
43.24 
40.28 
37.67 

35.48 
33.78 
32.65 


136 
177 
217 
252 
282 

307 
327 
341 
848 
348 


339 
323 
296 
261 
219 


170 
113 


22.601 
1.860 


77.49 
+1.569 


+0.06 
-0.4 


+0.10 
0.0 


VCoiTl. 

Mag.  2.8 


Right 


h      m 
12     11 


8 

36.444 
36.780 
37.096 
37.384 
37.637 

37.849 
38.019 
38.147 
38.236 
38.286 

38.302 
38.288 
38.251 
38.193 
38.117 

38.029 
37.931 
37.826 
37.717 
37.608 

37.502 
37.402 
37.312 
37.239 
37.185 

37.158 
37.162 
37.202 
37.282 
37.407 

37.576 
37.789 
38.043 
38.332 
38.649 

38.985 
39.329 
39.670 


836 
310 
388 

358 
313 


170 

138 

80 

50 

16 

14 
37 
58 
76 
88 

08 
105 
109 
100 
106 

100 
90 
73 
54 

27 

4 

40 

80 

135 

109 

313 
354 
389 
317 
330 

344 
841 


DmUbi. 
tlon. 


-17    5 


14.30 
16.57 
18.90 
21.22 
23.45 

25.55 
27.4» 
29.21 
30.72 
31.98 


227 
2S 
S2 
22S 
210 


194 
172 
151 
126 


108   j 


33.01  ^ 
33.80  jg 
34.38  ,5 
34.73  j^ 
34.87- 

6 

34.81 
34.55  ^ 

34.12  *: 

33.52  Zr 
32.77   ' 

31.90  ^ 
30.93 


29.88 
28.82 
27.77 

26.79 
25.92 
25.24 
24.77 


u 


i( 


#r 


24.59—- 
1$ 


24.72 
25.18 
26.01 


46 


27.19 
28.69 

30.47 
32.50 
34.68 


118 
150 
178 

20i 
218 


35.186 
1.047 


11.84 
-0.307 


+0.06 
-0.4 


-0.02 
-0.1 
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shiDffton 
mTune. 


n 


0.7 

10.7 

20.7 

30.7 

b.    9.6 


ir. 


19.6 
1.6 
11.6 
21.5 
31.5 

?r.  10.5 
20.4 
30.4 

ay  10.4 
20.4 

30.3 

ine    9.3 

19.3 

29.3 

Jy    9.2 

19.2 
29.2 
ig.  8.1 
18.1 
28.1 

fpt.  7.1 
17.0 
27.0 

:t.  7.0 
17.0 


)V. 


)c. 


26.9 

5.9 

15.9 

25.8 

5.8 

15.8 
25.8 
35.7 


1  Place 
>,  Tan  d 


Mag.  3.9 


Right 


h     m 
12    29 


75 
73 
©7 
01 
52 

41 
29 
18 


8 

60.50 
61.25 
61.98 
62.65 
63.26 

63.78 

64.19 

64.48 

64.66 

64.71  - 
e 

64.65 

64.48 

64.20 

63.85 

63.43 

62.96 
62.45 
61.92 
61.39 
60.86 

60.36 
59.88 
59.44 
59.06 
58.75 

58.52 
58.36 


17 

28 
35 
42 
47 

51 
53 
53 
68 
50 

48 
44 
88 
31 
23 

le 

8 


58.28  - 
58.31    ^ 


58.44 

58.68 
59.01 
59.45 
59.98 
60.59 

61.29 
62.01 
62.75 


13 

24 

83 
44 

63 
01 
70 

72 
74 


tk>n. 


+70  13 
ft 

57.74   ^ 
57.06 
57.04  — 
57.65  " 
58.88^ 

177 
60.65 
62.90 
65.52 
68.39 
71.38 

74.39 
77.30 
79.99 
82.38 
84.38 

85.94 
87.00 
87.55 
87.56  — 
87.04  " 

104 

86.00 


225 
202 
287 
299 

301 

201 
209 
239 
200 
150 

100 
55 


84.47 
82.47 
80.06 
77.27 

74.14 
70.76 
67.18 
63.47 
59.71 

55.98 
52.37 
48.98 
45.89 
43.19 

40.97 
39.30 
38.24 


153 
200 
241 
279 
813 

338 
358 
871 
370 
873 


801 
339 
309 
270 
222 


107 
100 


59.501       84.39 
2.957       +2.783 


+0.05 
-0.4 


+0.18 


/^Corvi. 
Mag.  2.8 


Right 


h 
12 


m 

ao 


8 

5.716 
6.067 
6.401 
6.709 
6.982 

7.217 
7.411 
7.562 
7.673 
7.745 

7.782 


7.789  — 
7.767   ^ 


351 
334 
306 
273 
235 


194 

151 

111 

72 

37 


7.723 

7.657 

7.576 
7.481 
7.375 
7.261 
7.142 

7.024 
6.909 
6.803 
6.710 
6.636 


44 

00 
81 

95 
100 
114 
119 
118 

115 

100 

93 

74 
48 


6.588 
6.572  — 
6.594  ^ 
6.658  " 
6.768  "^ 

157 

6.925 

205 
249 
287 
820 
842 


7.130 

7.379 
7.666 
7.986 

8.328 
8.682 
9.035 


354 
353 


D«cUda- 
tk>n. 


-22  56 


tf 


36.67 
38.88 
41.20 
43.58 
45.94 

48.24 
50.40 
52.41 
54.22 
55.82 

57.20 
58.33 
59.24 
59.91 
60.35 

60.54 
60.52 
60.26 
59.81 
59.14 

58.30 
57.31 
56.19 
54.98 
63.74 

52.51 
51.36 
50.34 
49.53 
48.96 

48.70 
48.79 
49.24 
50.07 
51.27 

52.82 
54.64 
56.72 


221 

232 
238 
230 
230 


210 
201 
181 
100 
138 


113 
91 
07 
44 
19 

2 
20 
45 
07 
84 

99 
112 
121 
124 
123 

115 

102 

81 

57 

20 

0 

45 

83 

120 

155 

182 
208 


4.551 
1.086 


36.34 
-0.423 


+0.06 
-0.4 


-0.03 
-0.1 


84  ComsB  seq, 

Mag.  5.2 


Right 


h 
12 


m 
81 


8 

2.140 
2.480 
2.807 
3.109 
3.380 

3.614 
3.805 
3.952 
4.057 
4.121 

4.149 
4.144 
4.109 
4.052 
3.975 

3.884 
3.781 
3.670 
3.554 
3.437 

3.322 
3.210 
3.109 
3.021 
2.952 


340 
327 
302 
271 
234 

191 

147 

105 

04 

28 


5 
35 
57 
77 
91 

103 
111 
110 
117 
115 

112 

101 

88 

09 

47 

2.905 
2.887  — 
2.902  ^^ 
2.956  " 
3.050  ^ 

139 


3.189 
3.372 
3.599 
3.865 
4.163 

4.486 
4.822 
5.165 


183 
227 
260 
298 
323 


330 
848 


DecUna- 
tkm. 


+18  49 

26.76 
24.89 


23.35 
22.18 
21.40 


180 

154 

117 

78 

39 


21.01 

21.00  — 

21.36  ^ 

22.02  " 

22.93  •^ 
111 

24.04 


25.27 
26.56 
27.86 
29.11 

30.26 
31.29 
32.16 
32.84 
33.33 

33.59 
33.62 
33.42 
32.99 
32.30 

31.37 
30.18 
28.75 
27.07 
25.18 

23.07 
20.81 
18.42 
15.96 
13.51 

11.12 
8.89 
6.88 


123 
129 
130 
125 
115 


103 
87 
08 
49 
20 

3 

20 
43 
09 
93 

119 
143 
108 
189 
211 

220 
239 
240 
245 
239 

223 
201 


1.042 
1.057 


41.66 
+0.341 


+0.06 
l-OA 


+0.02 
-0.\ 


aMoBcm. 

Mag.  2.9 


Right 
AaooDsioin. 


h 
12 


m 
82 


8 

18.00 
18.74 
19.43 
20.07 
20.63 

21.11 
21.50 
21.81 
22.02 
22.13 

22.16 
22.11 
21.99 
21.79 
21.52 

21.20 
20.82 
20.41 
19.98 
19.53 

19.08 
18.65 
18.24 
17.89 
17.59 

17.37 
17.24 


74 
00 
04 
50 

48 

30 
31 
21 
11 
3 

6 
12 
20 
27 
32 

38 
41 
43 
45 
45 

43 
41 
35 
30 
22 

13 
3 


17.21  - 
17.31   ^^ 


17.51 

17.83 
18.26 
18.79 
19.41 
20.09 

20.81 
21.56 
22.30 


20 
32 

43 
53 
02 
08 
72 

75 
74 


Dedixift- 
tion. 


-68  40 


// 


50.51 
52.18 
54.38 
57.02 
60.03 

63.31 
66.81 
70.41 
74.03 
77.61 

81.06 
84.33 
87.33 
90.02 
92.35 


107 
220 
204 
301 
328 

350 
300 
302 
358 
345 

327 
800 
269 
233 
190 


»4-25  H5 
95.70 

96.67  ^^ 

97.11  — 

97.04     ^ 
57 


96.47 
95.39 
93.83 
91.87 
89.55 

86.94 
84.16 
81.29 
78.46 
75.76 


108 
150 
190 
232 
201 

278 
287 
283 
270 
242 


73.34^ 

71-27  ,,, 

69.65  j^, 

68.58 

68.08  — 
11 

68.19 
68.91   7^ 
70.22  ^^ 


16.617 
2.751 


62.05 
-2.563 


+0.07 
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ihincto: 
inTmu 


e. 


D. 


ib. 


il. 


pr 


0.8 
10.7 
20.7 
30.7 

9.6 

19.6 
1.6 
11.6 
21.5 
31.5 

10.5 
20.5 
30.4 
ay  10.4 
20.4 

30.3 

ine    9.3 

19.3 

29.3 

iy     9.2 

19.2 
29.2 
ig.  8.2 
18.1 
28.1 

pt.  7.1 
17.0 
27.0 

rt.  7.0 
17.0 


)V. 


JC. 


26.9 

5.9 

15.9 

25.9 

5.8 

15.8 
25.8 
35.7 


I  Place 
?,Tan^ 


76  TJtsm  Majoris. 
Mag.  5.9 


Right 
Asoeoskm. 


h      m 
12    37 


s 
60.17 
60.76 
61.33 
61.87 
62.35 

62.77 
63.11 
63.37 
63.52 
63.60 

63.58 
63.49 
63.32 
63.10 
62.82 

62.50 
62.14 
61.77 
61.40 
61.03 

60.66 
60.33 
60.02 
59.74 
59.50 

59.32 
59.20 
59.14 
59.15 
59.25 

59.43 
59.68 
60.02 
60.43 
60.91 

61.43 
62.00 
62.58 


59 
57 
54 

48 
42 

34 

26 
15 

8 

2 

9 
17 
22 
28 
32 

36 
37 
37 
37 
37 

33 
31 
28 
24 

18 

12 
6 

1 

10 
18 

25 
34 
41 
48 
52 

57 

58 


Declina- 
tion. 


+63    9 


// 


20.36  3^ 
20.02-— 
20.32  ^ 
21.25   ^ 

148 

22.73 


24.71 
27.08 
29.75 
32.59 

35.50 
38.34 
41.04 
43.46 
45.55 

47.25 
48.49 
49.25 
49.51 
49.25 

48.50 
47.26 
45.55 
43.42 
40.89 

38.03 
34.87 
31.49 
27.92 
24.27 

20.61 
17.00 
13.57 
10.39 
7.53 

5.12 
3.23 
1.90 


198 
237 
267 
284 
291 


284 
570 
242 
209 
170 

124 

76 
26 

26 
75 


124 
171 
213 
253 
2S6 


816 
338 
357 
365 
366 


361 
343 
318 
286 
241 


189 
133 


59.283 
2.214 


47.10 
+1976 


+0.05 
-0.4 


+0.13 
-0.2 


/S  Cmcls. 
Mag.  1.5 


Right 
Ascension. 


h      m 
12    42 


556 
531 
492 
442 
384 


320 
253 
186 
123 
60 


s 
56.331 
56.887 
57.418 
57.910 
58.352 

58.736 
59.056 
59.309 
59.495 
59.618 

59.678  , 

59.679  ~ 
59.627  ^^ 
59.524  ^^ 
59.375  "® 

187 


59.188 
58.964 
68.711 
58.438 
58.150 

57.858 
57.571 
57.299 
57.055 
56.850 

56.696 
56.604 


224 
253 
273 
288 
292 


287 
272 
244 
205 
154 


92 


21 
56.583  -; 

56.640  ^" 
56.782  ^" 

226 
57.008 

306 
386 
450 
502 
540 


57.314 
57.700 
58.150 
58.652 

59.192 
59.751 
60.311 


559 
560 


Declina- 
tion. 


-59  14 


// 


16.94 
18.66 
20.83 
23.40 
26.28 

29.41 
32.69 
36.04 
39.40 
42.68 

45.84 
48.79 
51.49 
53.90 
55.96 


172 
217 
257 
288 
313 


328 
335 
336 
328 
316 


295 
270 
241 
206 
167 


57.63 
58.89 
59.70 


126 

81 


35 

60.05  — 
59.92   ^^ 

59 


59.33 
58.29 
56.83 
55.01 
52.86 

60.47 
47.92 
45.32 
42.77 
40.36 


104 
146 
182 
215 
239 


255 
260 
255 
241 
214 


3S-22  ,^ 

35.08   ^ 

34.223^ 

33.92  — 
26 


34.18 
35.01 
36.39 


83 
138 


55.130 
1.956 


26.87 
-1.680 


+0.07 
-OA 


-0.11 
-0.2 


81  Com«. 

Mag.  5.1 


Right 
Ascension. 


h   m 
12  47 


s 

43.286 
43.643 
43.989 
44.315 
44.610 

44.868 
45.083 
45.253 
45.378 
45.460 

45.500 
45.504 
46.474 
45.418 
45.336 

45.237 
45.121 
44.996 
44.863 
44.724 

44.587 
44.464 
44.328 
44.216 
44.121 

44.060 
44.006 


357 
846 
326 
295 
258 


215 

170 

125 

82 

40 

4 

30 
56 
82 
99 

116 
125 
133 
139 
137 

133 

126 

112 

95 

71 

44 

8 


43.998  — 
44.029   ^^ 


44.103 

44.224 
44.394 
44.610 
44.869 
45.166 

45.492 
45.839 
46.194 


74 

121 

170 
216 
259 
297 
326 

347 
355 


Declina- 
tion. 


+27  58 


// 


54.19 
52.39 
50.99 
60.04 
49.65 

49.63 
49.96 
60.76 
61.91 
53.33 

54.95 
56.67 
58.43 
60.15 
61.77 

63.24 
64.49 
65.52 
66.27 
66.75 

66.92 
66.78 
66.34 
65.68 
64.61 

63.16 
61.61 
59.61 
67.45 
55.08 

52.52 
49.84 
47.09 
44.32 
41.62 

39.09 
36.77 
34.76 


180 

140 

95 

49 

2 

42 

81 

115 

142 

162 

172 
176 
172 
162 
147 

125 

103 
75 
48 
17 

14 

44 

76 

107 

135 

165 
190 
216 
237 
256 

268 
275 
277 
270 
253 

232 
201 


42.331 
1.132 


71.88 
+0.531 


+0.06 
-0.4 


+0.03 


n  Centauri. 
Mag.  4.3 


Right 
Ascension. 


h   m 
12  48 


s 

64.470 
64.876 
65.266 
55.629 
55.958 

66.244 
66.486 
66.682 
56.832 
56.937 


406 
390 
363 
329 
286 


242 
196 
150 
105 
64 


67.001    ^ 

67.027  — 
57.018     * 


66.979 
66.910 

66.817 
66.701 
56.668 
66.420 
66.262 

66.099 
55.937 
55.782 
55.641 
56.523 

55.434 
65.383 
55.378  — 
56.425  ^^ 
55.527  ''^ 

160 


39 
69 
93 

116 
133 
148 
158 
163 

162 
155 
141 
118 
89 

51 


55.687 
55.904 
56.175 
56.495 
56.855 

57.242 
57.647 
58.055 


217 
271 
320 
360 
387 


405 
408 


Declina- 
tion. 


-39  43 


// 


54.31 
56.24 
58.48 
60.95 
63.69 

66.31 
69.06 
71.76 
74.36 
76.83 

79.12 
81.18 
83.01 
84.67 
85.83 


193 
224 
247 
264 
272 


275 
270 
260 
247 
229 


206 
183 
156 
126 
96 


86.79 

87.41 


62 


29 
87.70  — 

87.66     * 

87.27   ^ 

71 

86.66 

101 

130 

153 

172 

183 


85.55 

84.25 
82.72 
81.00 

79.17 
77.29 
75.44 
73.70 
72.17 


188 
185 
174 
153 
126 


92 
51 


70.91 
69.99 
69.48 
69.42-^ 
69.80  ^ 

87 


70.67 
71.97 
73.67 


130 
170 


53.375 
1.300 


69.39 
-0.831 


.+Q.Q1 
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Washinffton 
Mean  Tune. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
Mar.  1.6 
11.6 
21.5 
31.5 

Apr.  10.5 
20.5 
30.4 

May  10.4 
20,4 

30.3 

June    9.3 

19.3 

29.3 

July    9.2 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.    5.9 

15.9 

25.9 

Dec.    5.8 

15.8 
25.8 
35.7 


€  TJrsBe  Majoris. 

(Alioth.) 
Mag.  1.7 


Mean  Place 
Sec  dy  Tan  d 


night 
Ascension. 


h 
12 


m 
50 


2?jfi^  a,  Dm  a 


s 

26.350 
26.848 
27.337 
27.801 
28.224 

28.593 
28.900 
29.136 
29.302 
29.393 

29.415 
29.371 
29.269 
29.118 
28.921 

28.692 
28.435 
28.161 
27.876 
27.588 

27.304 
27.031 
26.777 
26.547 
26.350 

26.192 
26.080 
26.022 
26.024 
26.089 

26.224 
26.428 
26.702 
27.039 
27.434 

27.875 
28.350 
28.843 


498 
489 
464 
423 
369 


307 

236 

166 

91 

22 

44 

102 
151 
197 
229 

257 
274 
285 
288 
284 

273 
254 
230 
197 
158 

112 
58 

2 

65 

135 

204 

274 
337 
395 
441 


475 
493 


Declina- 
tion. 


+56  23 


128 
67 


52.28 
51.00 
50.33 
50.28  — "* 
50.85   *^ 

114 


(^ViiSinis. 
Mag.  3.7 


51.99 
53.65 
55.73 
58.14 
60.80 


166 
208 
241 
266 
275 


63.55 
66.31 
68.98 
71.43 
73.61 

75.45 
76.88 
77.87 
78.40 
78.44  — 

44 


276 
267 
245 
218 
184 

143 
99 
53 


78.00 

77.09 
75.71 
73.91 
71.71 

69.15 
66.28 
63.14 
59.79 
56.29 

52.73 
49.18 
45.73 
42.46 
39.49 

36.88 
34.74 
33.12 


91 
138 
180 
220 
256 


287 
314 
335 
350 
356 


355 
345 
327 
297 
261 


214 
162 


25.584 
1.807 


76.89 
+1.505 


Right 
Ascension. 


h     m 
12    61 


Dedina* 
tion. 


+  3  50 


+0.0b 


Mf^a,  Urn  a     i  -M/.i 

D^^,D^^    1-^0 A 


+0.10 


s 
29.323 
29.654 
29.975 
30.274 
30.548 

30.786 
30.987 
31.149 
31.273 
31.360 

31.413 
31.434 
31.429 
31.400 
31.351 

31.284 
31.205 
31.113 
31.013 
30.907 

30.798 
30.690 
30.587 
30.492 
30.413 

30.354 
30.321 
30.318  — 
30.353  ^ 
30.429   ^® 

120 

30.549 


It 


331 
321 
299 
274 
238 


201 
162 
124 

87 

53 

21 

5 
29 
49 
67 

79 

92 
100 
106 
109  I 

108 

103 
95 
79 
59 

33 


206 
193 
169 
143 
113 


82 
53 


30.713 
30.920 
31.168 
31.449 

31.756 
32.080 
32.409 


164 
207 
248 
281 
307 


324 
329 


24.55 

22.49 
20.57 
18.88 
17.45 

16.32 
15.50 
14.97   ^ 

22 

14.75  — 
14.78     ^ 

26 

15.04 
15.48 
16.07 
16.77 
17.52 

18.31 
19.10 
19.86 
20.57 
21.23 

21.80 
22.27 
22.63 
22.84 
22.90 

22.78 
22.46 
21.93 
21.15 
20.13 

18.86 
17.35 
15.60 
13.68 
11.59 

9.44 
7.26 
5.15 


a  Can.  Yen.  seg. 
Mag.  2.9 


44 
59 
70 
76 
79 

79 

76 
71 
66 
57 

47 

36 

21 

6 

12 

32 

53 

78 

102 

127 

151 
175 
192 
209 
215 

218 
211 


28.329 
1.002 


34.19 
+0.067 


Right 
Ascension. 


h  m 
12  62 


+0.06 
-0.4 


0.00 
-0.2 


s 

12.540 
12.927 
13.305 
13.661 
13.987 

14.272 
14.511 
14.699 
14.835 
14.922 

14.961 
14.957 
14.914 
14.836 
14.732 

14.603 
14.458 
14.297 
14.130 
13.957 

13.785 
13.619 
13.461 
13.318 
13.196 

13.099 
13.036 


387 
378 
356 
326 
285 


239 

188 

136 

87 

39 

43 

78 
104 
129 

145 
161 
167 
173 
172 

166 
158 
143 
122 
97 

63 


13.010  — 
13.028    ^* 

13.094   ^ 

118 

13.212 

169 

223 

272 

314 

348 


13.381 

13.604 
13.876 
14.190 

14.538 
14.910 
15.293 


372 
383 


Dedina* 
tion. 


+38  44 


78.81 
77.15 
76.00 
75.37 


75.28  — 

43 


166 

115 

63 


75.71 
76.62 
77.96 
79.66 
81.61 

83.75 
85.95 
88.14 
90.24 
92.17 

93.86 
95.28 
96.36 
97.10 
97.46 

97.46 
97.06 
96.27 
95.12 
93.62 

91.78 
89.63 
87.21 
84.53 
81.67 

78.65 
75.55 
72.44 
69.41 
66.52 

63.88 
61.56 
59.64 


91 
134 
170 
195 
214 


220 
219 
210 
193 
169 


142 

108 

74 

36 

0 

40 

79 

115 

150 

184 

215 
242 
268 
280 
302 

310 
311 
303 
289 
264 

232 

192 


<^Mll8C«. 

Mag.  3.6 


R%ht 


11.666 
1.282 


99.51 
+0.803 


+0.06 
\-0A 


+0.05 


h      m 
12    56 


s 

37.46 
38.29 
39.09 
39.84 
40.53 

41.12 
41.63 
42.04 
42.35 
42.56 

42.68 
42.70 
42.62 
42.46 
42.22 

41.90 
41.52 
41.09 
40.62 
40.12 

39.60 
39.09 
38.60 
38.15 
37.76 

37.45 
37.25 


37.31 

37.61 
38.03 
38.56 
39.21 
39.93 

40.72 
41.54 
42.38 


83 
80 
75 
00 
59 

61 
41 
31 
21 
12 

2 

8 
16 
94 
32 

S8 
43 
47 
60 
52 

61 
49 
45 
90 
31 

ao 


37.14  H 
37.16    ^ 


16 
30 

42 
63 
66 
72 

79 

82 
84 


DediDft. 
tion. 


-71    6 


12.63 
13.91 
15.74 
18.05 
20.77 

23.83 
27.12 
30.60 
34.19 
37.76 

41.26 
44.64 
47.82 
50.71 
53.28 


128 
183 
SI 
273 
306 

329 
V& 

3a» 
357 
3o0 


318 
2» 
257 
219 


55.47  J, 
57.23  j,^ 
58.54  ^ 
59.33  ^ 
69.60-; 

21 


59.36 
58.60 
57.34 
55.62 
53.50 

51.04 
48.34 
45.48 
42.58 
39.76 

37.14 
34.79 
32.87 
31.41 
30.54 

30.24 
30.54 
31.44 


76 
126 
172 
212 
246 

270 
286 
390 
282 
202 

235 

192 

I4e 

87 

SO 

30 
90 


36.333 
3.089 


24.63 
-2.923 


+0.08 


-0.19 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


hincton 
Q  Tune. 


1.  0.8 
10.7 
20.7 
30.7 

b.     9.7 

19.6 
;r.  1.6 
11.6 
21.6 
31.5 

)r.  10.5 
20.5 
30.4 

ly  10.4 
20.4 

30.4 

ne    9.3 

19.3 

29.3 

ly    9.3 

19.2 
29.2 
ig.  8.2 
18.1 
28.1 

pt.  7.1 
17.1 
27.0 

t.  7.0 
17.0 


»v. 


)C. 


26.9 

5.9 

15.9 

25.9 

5.8 

15.8 
25.8 
35.8 

1  Place 
r,Tan^ 


Mag.  3.0 


Right 
AscsDsion. 


h     m 
12    58 


s 

6.633 
6.967 
7.293 
7.599 
7.879 

8.125 
8.334 
8.504 
8.634 
8.728 

8.785 
8.809 
8.806 
8.777 
8.728 

8.660 
8.577 
8.482 
8.377 
8.266 

8.152 
8.038 
7.928 
7.826 
7.739 

7.672 
7.629 


334 
326 
806 
280 
246 


209 

170 

130 

94 

57 

24 

3 
29 
49 
68 

83 

95 

105 

111 

114 

114 

110 

102 

87 

67 

43 


10 

7.619  — 

7.645   ^ 

7.712   *^ 
111 

7.823 

157 
201 
242 
277 
305 


7.980 

8.181 
8.423 
8.700 

9.005 
9.329 
9.661 


824 
332 


Declina- 
tion. 


+11  23 


ri 


203 
180 
151 
115 
80 


45 


46.37 

44.34 
42.54 
41.03 
39.88 

39.08 
38.63   ^^ 
38.53  — 
38.75   ^ 

49 
72 

89 
101 
107 
109 
106 

101 
91 
79 
65 
50 

33 


39.24 

39.96 
40.85 
41.86 
42.93 
44.02 

45.08 
46.09 
47.00 
47.79 

48.44 

48.94 
49.27   ^3 
49.40  — 
49.85     ^ 

28 
48 


49.07 

48.59 
47.86 
46.89 
45.67 
44.22 

42.52 
40.61 
38.52 
36.29 
33.98 

31.66 
29.39 
27.26 


73 
97 

122 
145 
170 

191 
209 
223 
231 
232 

227 
213 


^Yiiginis. 
Mag.  4.4 


Right 
Asotnsian. 


h    m 
13    5 


334 
327 
307 
282 
250 


214 
177 
141 
104 
71 


40 


43.070 
43.404 
43.731 
44.038 
44.320 

44.570 
44.784 
44.961 
45.102 
45.206 

45.277 

45.317  ^^ 
45.329  — 

45.318  " 

34 
52 

70 

83 

94 

104 

109 

111 

109 

101 

90 

69 

45 


45.284 

45.232 
45.162 
45.079 
44.985 
44.881 

44.772 
44.661 
44.552 
44.451 
44.361 

44.292 

44.247 

44.234  — 

44.258  ^ 

44.323  ^ 
110 

44.433 


5.700 
1.020 


58.57 
+0.202 


44.589 
44.790 
45.032 
45.309 

45.615 
45.939 
46.271 


156 
201 
242 
277 
306 


324 
332 


Declina- 
tion. 


-56 


»# 


11.85 
13.93 
15.95 
17.85 
19.57 

21.07 
22.33 
23.33 
24.07 
24.57 

24.83 


208 
202 
190 
172 
150 


126 

100 

74 

50 

28 


24.89  — 
24.79   '" 

27 
37 

47 

54 
60 
63 
65 
65 

63 
59 
54 
44 
34 


24.52 
24.15 

23.68 
23.14 
22.54 
21.91 
21.26 

20.61 
19.98 
19.39 
18.85 
18.41 


18.07   ,^ 

17.90  — 

17.91  ^ 


18.13 
18.58 

19.31 
20.29 
21.55 
23.05 

24.78 

26.67 
28.68 
30.75  ^^ 


22 
45 
78 

98 
126 
150 
173 
189 

201 


42.139 
1.004 


5.53 
-0.089 


Mag.  4.3 


Right 
Ascension. 


h 
13 


m 
8 


8 

3.718 
4.072 
4.420 
4.752 
5.057 

5.328 
5.560 
5.749 
5.894 
5.996 


854 
848 
832 
805 

2n 


232 
189 
145 
102 
60 


6.056 
6.079  — 
6.068   " 
6.027   " 
5.959   ^ 

88 

5.871 

108 
123 
133 
140 
145 


5.763 
5.640 
5.507 
5.367 

5.222 
5.077 
4.937 
4.806 
4.691 


145 
140 
131 
116 
94 


4.597   ,^ 
4.530 
4.496  — 
4.501     * 
4.549   ** 

96 

4.645 

145 
194 
240 
280 
313 


4.790 

4.984 
5.224 
5.504 

5.817 
6.154 
6.505 


337 
351 


Declina- 
tion. 


+28  17 


/r 


19.23 
17.32 
15.83 
14.79 
14.22 

14.14 
14.51 
15.31 
16.47 
17.93 

19.61 
21.42 
23.30 
25.15 
26.93 

28.55 
29.98 
31.18 
32.11 
32.74 

33.07 

33.09  — 

32.78   ^^ 

32.15   ^ 

31.21   •* 
127 


191 

149 

104 

57 

8 

37 

80 

116 

146 

168 

181 
188 
185 
178 
162 

143 

120 

93 

63 

33 


29.94 
28.37 
26.53 
24.42 
22.08 

19.53 
16.84 
14.06 
11.25 
8.49 

5.87 
3.47 
1.37 


157 
184 
211 
234 
255 


269 
278 
281 
276 
262 


240 
210 


2.921 

1.135 


36.76 
+0.538 


80  Canuxn.  Venat. 
Mag.  4.7 


Right 
Ascension. 


h   m 
13  13 


s 

52.799 
53.191 
53.580 
53.953 
54.299 

54.608 
54.873 
55.090 
55.255 
55.370 


892 
889 
873 
846 
809 


365 
217 
165 
115 
65 


55.435 

55.454  — 
55.431   ^ 


55.369 
55.277 

55.155 
55.011 
54.849 
54.674 
54.491 

54.303 
54.116 
53.936 
53.768 
53.616 

53.490 
53.393 
53.335 
53.321  — 
53.356  ^ 

88 

53.444 
53.588 
53.787 
54.039 
54.338 

54.677 
55.045 
55.430 


62 

92 

122 

144 
162 
175 
183 

188 

187 
180 
168 
152 
126 

97 
58 


144 
199 
252 
299 
339 

868 
3S5 


Declina- 
tion. 


+40  59 


// 


53.70 
51.90 
60.61 
49.86 


180 

129 

75 


49.67  ~ 

36 

60.03 
50.92 
52.26 
54.00 
56.03 


58.27 
60.62 
62.98 
65.28 
67.40 

69.32 
70.94 
72.23 
73.17 
73.71 

73.85 
73.58 
72.91 
71.84 
70.39 

68.58 
66.43 
63.97 
61.26 
58.32 

55.20 
52.00 

48.77 
45.59 
42.56 

39.76 
37.28 
35.21 


89 
134 
174 
203 
224 

235 
236 
230 
212 

192 

162 

129 

94 

54 

14 

27 

67 

107 

145 

181 

215 
246 
271 
294 
312 

320 
323 
318 
303 
280 

248 

207 


52.143 
1.325 


74.61 
+0.869 


D^a     1+0.06  +0.01 

D«  d     1-0.4  -0.3 


+0.06 
-0.4 


-0.01 
■0.3 


+0.06 
1-0.4 


+0.03 


+0.05 
\-^A 


+0.06 


422 


APPARENT  PLACES  OF  STARS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washln^n 
Mean  Time. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.7 


Mar. 


19.6 
1.6 
11.6 
21.6 
31.5 


Apr. 


10.5 
20.5 
30.4 
May  10.4 
20.4 

30.4 

June    9.3 

19.3 

29.3 

July    9.3 

19.2 
29.2 
Aug.  8.2 
18.1 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 

Nov.    5.9 

15.9 

25.9 

Dec.    5.8 

15.8 
25.8 
35.8 


T^Hydne. 
^^.3.3 


Right 
Aaoension. 


h      m 
13     14 


3o8 
348 
331 
304 
271 


237 
198 
159 
123 

89 


55 


s 
28.513 

28.871 

29.219 

29.550 

29.854 

30.125 
30.362 
30.560 
30.719 
30.842 

30.931 
30.086   25 
31.011  — 
31.000     ^ 

27 

48 

70 

86 

102 

115 

122 

127 
126 
118 
107 
86 

58 


30.982 

30.934 
30.864 
30.778 
30.676 
30.561 

30.439 
30.312 
30.186 
30.068 
29.961 

29.875 
29.817  23 
29.794  — 
29.811  " 
29.874  ^ 

112 


29.986 
30.147 
30.359 
30.616 
30.911 

31.236 
31.580 
31.936 


161 
212 
257 
205 
325 


344 
356 


Declina- 
tion. 


-22  44 


tr 


21.39 
23.31 
25.37 
27.51 
29.66 

31.75 
33.75 
35.61 
37.30 
38.82 


192 
206 
214 
215 
209 


200 
186 
169 
152 
132 


40.14 

41.24 
42.16 
42.85 
43.36 

43.66 
43.77 
43.68 
43.39 
42.94 

42.30 
41.52 
40.61 
39.60 
38.53 

37.43 
36.37 
35.40 
34.56 
33.94 

33.68 


110 
92 
69 
51 
30 

11 

9 
29 
45 
64 

78 

91 

101 

107 

110 

106 
97 
84 
62 
36 

9 


33.49  — 

33.75  ^ 
34.35  ^ 
35.28   ^ 

126 

36.54 


38.09 


155 


39.87  ^^^ 


I  Centanzi. 
Mag.  2.9 


Right 
Aar«Dsion. 


h 
13 


m 
15 


s 

59.756 
60.152 
60.539 
60.906 
61.242 

61.544 
61.806 
62.027 
62.205 
62.343 


396 
387 
367 
336 
302 


262 
221 
178 
138 
98 


62.441    gj 

62.502   2a 

62.528  — 

62.521     ' 

62.487   ^^ 
63 

62.424 

62.337 

62.228  ^^ 

127 

62.101 
61.958  "^ 

152 


61.806 
61.649 
61.492 
61.344 
61.211 


157 
157 
148 
133 
107 


61.104    ^^ 

61.030  35 
60.995  — 
61.008  ^^ 
61.074  ^ 

122 


61.196 
61.375 
61.610 
61.895 
62.223 

62.584 
62.967 
63.359 


179 
235 
285 
328 
361 


383 
392 


Declina- 
tion. 


-36  16 


44.30 
46.01 
48.01 
50.23 
52.60 

55.05 
57.52 
59.96 
62.31 
64.54 

66.60 
68.49 
70.16 
71.60 
72.79 

73.72 
74.36 
74.71 


171 
200 
222 
237 
245 


247 
244 
235 
223 
206 


189 
167 
144 
119 
93 

64 
35 


74.78  — 

74.54   ^ 
51 


74.03 
73.22 
72.15 
70.88 
69.42 

67.84 
66.18 
64.56 
63.00 
61.60 


81 
107 
127 
146 
158 


166 
162 
156 
140 
116 


60.44    ^ 

59.59   5^ 

59.08    ^j 

58.97  — 

59.29   ^^ 
73 

60.02 


61.16 


114 


62.65  ^^* 


C^  TJTtud  Majozis. 

(Mizar.) 
Mag.  2.4 


Right 
AaceoBion. 


h      m 
13    20 


s 
38.051 
38.530 
39.011 
39.477 
39.912 

40.303 
40.641 
40.916 
41.125 
41.264 

41.337  g 

41.345  — 

41.293  *^ 

41.187  ^^ 

41.034  '^ 
193 


479 
481 
466 
435 
391 


338 
275 
209 
139 
73 


40.841 

40.615 
40.302 
40.091 
39.809 

39.522 
39.237 
38.961 
38.704 
38.471 


226 
253 
271 
282 
287 

285 
276 
257 
233 
200 


3»-271  159 
38.112  jj^ 

38.001   ^ 

37.947  — 

37.956     * 

75 
38.031 
38.178  "^ 
38.394  ^^* 
38.680  ^^ 
39.027  ^^^ 

400 


39.427 
39.869 
40.338 


442 
469 


Declina- 
tion. 


+55  20 


tr 


47.98 
46.34 
45.29 
44.89 
45.10 

45.92 
47.30 
49.17 
51.46 
54.03 

56.78 
59.60 
62.40 
65.05 
67.48 


164 

105 

40 

21 
82 


138 
187 
229 
257 
275 


282 
280 
265 
243 
213 


«»-«l  176 

72.72  ^ 
73.62  ^2 
74.04  — 

6 

73.98 
73.45 
72.43 
70.97 
69.07 


66.77 
64.10 
61.13 
57.90 
54.48 

50.91 
47.31 
43.74 
40.31 
37.10 

34.22 
31.76 
29.79 


53 
102 
146 
190 
230 

267 
297 
323 
342 
357 

360 
357 
343 
321 
288 

246 
197 


orvizslnis. 

(Spioa.) 
Mag.  1.2 


Right 


h     m 
13    20 


839 
333 
817 
292 
263 

230 
194 
157 
121 
90 


57 
29 


s 
53.106 
53.445 
53.778 
54.095 
54.387 

54.650 
54.880 
55.074 
55.231 
55.352 

55.442 
55.499 
55.528 
55.532  — 
55.511  ^ 

41 

55.470 
55.411 
55.333 
55.242 
55.139 

55.027 
54.910 
54.794 
54.682 
54.581 

54.498 
54.439 


59 

78 

91 

103 

112 

117 
116 
113 
101 
83 

59 


27 
54.412  — 

54.422    ^® 

54.474   ^ 
9S 

54.572 

145 
192 
334 
274 
301 


54.717 

54.909 
55.143 
55.417 

55.721 
56.045 
56.380 


824 
835 


DecUm- 
tion. 


-10  44 


ti 


5.26 

7.26 

9.28 

11.23 

13.08 

14.75 
16.24 
17.50 
18.54 
19.35 

19.93 
20.32 
20.51 


2D0 
2Q2 
195 
1S5 
117 


149 
1» 
104 

81 
58 

39 

19 

4 


20.55- 
20.44  " 

35 


20.19 
19.85 
19.41 
18.89 
18.30 

17.66 
16.98 
16.29 
15.60 
14.96 


34 
44 

52 
50 

68 
60 
60 
64 

57 


14.39 
13.92 
13.60 
13.47  - 
13.56 


47 
33 
IS 

9 
35 


13.91 
14.53 
15.43 
16.62 
18.06 

19.72 
21.55 
23.50 


62 

90 

119 

144 

166 

183 
195 


Mean  Place 
Sec  a,  Tan  d 


27.594 
1.084 


21.25 
-0.419 


58.828 
1.240 


48.45 
-0.734 


37.671 
1.759 


71.83 
+1.447 


52.247 
1.018 


1.04 
-0.190 


D^a,  D»a      +0.06 
2V4  2?•^^    1-0.4 


-0.03 
-0.3 


+0.07 
-0.4 


-0.05 
-0.3 


+0.05 
-0.4 


+0.09 
-0.3 


+0.06 
-0.4 


-0.01 
-0.3 
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Wsshincton 
Mean  Tune. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.     9.7 

19.6 
Mar.  1.6 
11.6 
21.6 
31.5 

Apr.  10.5 
20.5 
30.5 

May  10.4 
20.4 

30.4 

June    9.3 

19.3 

29.3 

July     9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.0 

Oct.  7.0 
17.0 

27.0 

Nov.    5.9 

15.9 

25.9 

Dec.     5.9 

15.8 
25.8 
35.8 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 


Gxoombridge  SOOl. 

Mag.  6.1 


Right 
Anension. 


h      in 
13    23 


8 

62.00 
62.81 
63.63 
64.44 
65.20 

65.89 
66.48 
66.95 
67.31 
67.53 

67.61 
67.56 
67.39 
67.11 
66.73 

66.25 
65.71 
65.12 
64.49 
63.85 

63.19 
62.55 
61.93 
61.35 
60.82 

60.38 
60.00 
59.71 
59.53 
59.47 

59.54 
59.72 
60.03 
60.46 
61.02 

61.67 
62.40 
63.18 


81 
82 
81 
76 
60 

59 
47 
36 
22 

8 

5 
17 
28 
38 

48 

54 

59 
63 
64 
66 

64 
62 
58 
53 
44 

38 

29 

18 

6 

7 

18 
31 
43 
56 
65 

73 

78 


Declina- 
tion. 


TOYixgiiiis. 
Mag.  5.2 


+72  48 


// 


35.13 
33.81 
33,14 
33.14 
33.81 

35.09 
36.95 
39.28 
42.00 

44.98 

48.09 
51.21 
54.23 
57.06 
59.58 


132 

67 

0 

67 

128 

186 
233 
272 
298 
311 

312 
302 
283 
252 
215 


61.73  j,^ 

63.44  ^;^ 
64.65  .J 
65.36  ; 
65.52  — 

38 

65.14 

90 
143 
189 
235 
275 


64.24 

62.81 
60.92 
58.57 

55.82 
52,72 
49.33 
45.72 
41.96 

38.12 
34.31 
30.61 
27.13 
23.96 

21.19 
18.92 
17.21 


310 
339 
361 
376 
384 


381 
370 
348 
317 
277 


227 
171 


62.440 
3.384 


61.17 
+3.233 


+0.03 
-0.4 


+0.20 
-0.4 


Right 
Afloemion. 


h 
13 


m 
24 


8 

25.913 
26.248 
26.579 
26.896 
27.190 

27.455 
27.687 
27.882 
28.038 
28.156 


335 

331 
317 
294 
265 


232 
195 
156 
118 
83 


28.239 
28.289 
28.308  — 
28.300  ^ 


28.267 

28.214 
28.140 
28.051 
27.948 
27.835 

27.714 
27.589 
27.465 
27.347 
27.238 

27.147 
27.079 
27.041 


27.038  — 
27.076   ^^ 

83 


33 
53 

74 

89 

103 

113 

121 

125 
124 
118 
109 
91 

68 
3S 


27.159 
27.288 
27.464 
27.684 
27.944 

28.235 
28.551 
28.880 


129 
176 
220 
260 
291 


316 
320 


Decllna- 
tioA. 


+14  12 


/» 


Cvizfiiiis. 
Mag.  3.4 


Right 
Afloension. 


46.14 

44.05** 

42.21  ^®* 

40.69  ^** 

39.54  "* 
76 


38.78 
38.40 
38.39 
38.74 
39.38 

40.27 
41.35 
42.56 
43.83 
45.12 

46.38 
47.54 
48.59 
49.51 
50.24 

50.79 
51.14 


38 

1 

35 
64 
89 

108 
121 
127 
129 
126 

116 

105 

92 

73 

55 

35 


12 
51.26  — 

51.17     ® 


50.83 

50.24 
49.40 
48.30 
46.94 
45.35 

43.52 
41.46 
39.23 
36.87 
34.44 

32.01 
29.64 
27.44 


34 

59 

84 
110 
136 
159 
183 

206 
223 
236 
243 
243 

237 
220 


h      m 
13    30 


25.161 
1.031 


68.94 
+0.253 


+0.06 
-0.4 


+0.02 
-0.4 


8 

31.564 
31.895 
32.222 
32.536 

32.828 

33.092 
33.325 
33.522 
33.683 
33.810 

33.903 
33.966 
34.000 


331 
327 
314 
292 
264 


233 
197 
161 
127 
93 

63 
34 

8 


34.008  — 

33.991  " 
37 


33.954 
33.897 
33.822 
33.733 
33.631 

33.519 
33.403 
33.284 
33.171 
33.065 

32.975 
32.909 
32.871 
32.867 
32.905 

32.988 
33.117 
33.292 
33.512 
33.770 

34.059 
34.372 
34.696 


57 

76 

89 

102 

112 

116 
119 
113 
106 
90 

66 

38 

4 

38 
83 

129 
175 
220 
258 
289 

313 
324 


Declina- 
tion. 


17  H.  Ouiiim.  Venat. 
Mag.  5.0 


-  0  10 


n 


45,02 
47.07 
49.03 
50.81 
52.36 


205 
196 
178 
155 
129 


53.65 
54.67 
55.38 
55.82 


102 
71 
44 


56.98  — 
6 


55.92 
55.64 
65.21 
54.65 
53.99 


53.27 
52.52 
61.78 
51.04 
60.34 

49.71 
49.14 
48.65 
48.27 
48.03 

47.92 
47.99 
48.26 
48.75 
49.47 

50.44 
51.67 
53.13 
64.82 
56.68 

68.67 
60.74 
62.81 


28 
43 
56 
66 
72 

75 
74 
74 
70 
63 

67 
49 
38 
24 
11 

7 
27 
49 
72 
97 

123 
146 
169 
186 
199 

207 
207 


Right 
AaoeiMion. 


h   m 
13  31 


8 

8.788 
9.164 
9.641 
9.906 
10.248 

10.658 
10.829 
11.066 
11.237 
11.370 

11.457 
11.601 


11.504  — 
11.470  ^* 
11.403  ®^ 

95 


370 
377 
365 
342 
310 


271 
227 

181 
133 

87 


44 


11.308 
11.188 
11.048 
10.891 
10.721 

10.546 
10.366 
10.188 
10.018 
9.863 


120 
140 
157 
170 
176 


180 
177 
170 
155 
136 


9.620   ^3 

9.614  — 
9.529   ^^ 

66 

9.696 

119 
176 
227 
276 
316 


9.714 

9.890 
10.117 
10.393 


30.789 
1.000 


37.23 
-0.003 


+0.06 
-0.4 


0.00 
-OA 


10.709 
11.056^^^ 
11.423  ^^ 


Declina- 
tion. 


+37  35 


tt 


48.38 
46.40 
44.89 
43.90 


108 

151 

90 


43.48  — 
11 

43.69 


44.23 
45.34 
46.87 
48.73 

60.84 
53.09 
65.40 
57.67 
59.83 

61.81 
63.63 
64.98 
66.07 
66.82 

67.18 
67.15 
66.73 
65.91 
64.71 

63.15 
61.25 
59.02 
56.50 
53.74 

50.78 
47.67 
44.50 
41.34 
38.28 

35.40 
32.81 
30.67 


64 
111 
1&3 
186 
211 

225 
231 
22*/ 
216 
108 


172 

14A 

100 

75 

80 

8 

42 

82 

120 

160 

100 
223 
252 
276 
206 

311 
317 
310 
300 
288 

260 
224 


8.254 
1.262 


68.06 
+0.770 


+0.05 


+0.05 
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WashJnffton 
Mem  Tune. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
Mar.  1.6 
11.6 
21.6 
31.5 

Apr.  10.5 
20.5 
30.5 

May  10.4 
20.4 

30.4 

June    9.4 

19.3 

29.3 

July    9.3 

19.2 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 

Nov.    5.9 

15.9 

25.9 

Dec.    5.9 

15.8 
25.8 
35.8 


Mean  Place 
Sec  d,  Tan  9 


D^a,  Dm  a 


B  Centaozi. 
Mag.  2.6 


night 
Aaoension. 


h 
13 


m 
34 


s 
41.712 
42.214 
42.709 
43.185 
43.629 

44.033 
44.391 
44.700  ^ 


502 
495 
476 
444 
404 


358 


256 
204 
152 


101 

52 

6 

39 

81 

120 
155 
180 


44.956 
45.160 

45.312 
45.413 
45.465 
45.471 
45.432 

45.351 
45.231 
45.076 
44.890 
44.678  ^^'• 

230 
44.448 
44.206 
43.963 
43.730 
43  516 

43.334 
43.193 
43.106 
43.082 
43.129 

43.250 
43.448 
43.721 
44.060 
44.458 

44.903 
45.380 
45.875  ^®^ 


242 
243 
233 
214 

1S2 


141 
87 
24 

47 
121 

198 

I 

273 
339  i 
398  , 
445  , 

I 
I 

477  I 


Declina- 
tion. 


-53  2 


51.70 
52.87 
54.48 
56.47 
58.77 

61.33 
64.06 
66.90 
69.79 
72.67 


117 
161 
199 
330 
256 


273 
284 
289 

288 
281 


75.48 

78.17  ^« 
80.69  ^^ 
83.00^^ 
85.05^ 

176 


86.81 
88.24 
89.31 
89.99 
90.27 

90.13 
89.69 
88.66 
87.35 
85.72 


143 

107 

68 

28 

14 

54 

93 

131 

163 

192 


83.80 

81.68  ^^^ 
79.44  ^^ 
77.15  ^ 
74.93  ^^ 

206 


72.87 
71.04 
69. 5G 
68.48 
67.86 

67.73 
68.10 
68.97 


183 

148 

108 

62 

13 

37 

87 


40.910 
1.664 


60.30 
-1.330 


+0.08 


2V^,  A»^    '-0.4 


-0.08 
-0.4 


mvizgiiiis. 
Mag.  5.2 


Right 
Ascension. 


h      m 
13    87 


336 
333 
320 
208 
273 


240 
206 
172 
138 
104 

72 
45 


s 
19.107 
19.443 
19.776 
20.096 
20.394 

20.667 
20.907 
21.113 
21.285 
21.423 

21.527 
21.599 
21.644 
21.661  — 
21.655  * 

30 

21.625 
21.575 
21.505 
21.420 
21.321 

21.210 
21.091 
20.971 
20.854 
20.744 

20.649 
20.577 
20.534 
20.526  — 
20.560  ^* 

80 

20.640 


50 
70 
85 
99 
HI 

119 
120 
117 
110 
95 

72 
43 
8 


20.767 
20.942 
21.162 
21.422 

21.714 
22.030 
22.359 


127 
175 
220 
260 
292 


316 
329 


Declina- 
tion. 


-  8  17 


rt 


27.69 
29.66 
31.61 
33.49 
35.24 

36.79 
38.14 
39.25 
40.12 
40.74 

41.16 
41.36 
41.39 
41.27 
41.01 

40.65 
40.20 
39.69 
39.12 
38.51 

37.88 
37.25 
36.63 
36.03 
35.50 

35.05 
34.71 
34.54 
34.54 
34.76 

35.22 
35.95 
36.93 
38.19 
39.67 

41.36 
43.19 
45.12 


197 
195 
188 
175 
155 

135 
111 

87 
62 
42 

30 
3 

12 
36 
36 

45 
51 
57 
61 
63 

63 
62 
60 
53 
45 

34 
17 
0 
22 
46 

73 

98 

126 

148 

109 

183 
193 


TBoOtii. 

Mag.  4.5 


Right 
Aacenslon. 


h      m 
13    43 


22.531 
22.865 
23.199 
23.523 
23.827 

24.106 
24.353 
24.564 
24.738 
24.876 

24.976 
25.043 
25.077 


334 
334 
824 
304 
379 


347 
311 
174 
138 
100 

67 
34 

6 


25.083  — 
25.061   ^ 

45 

25.016 


18.346 
1.011 


22.79 
-0.146 


+0.06 
-0.4 


-0.01 
-0.4 


24.948 
24.863 
24.760 
24.642 

24.515 
24.381 
24.244 
24.111 
23.985 


68 

85 

103 

118 

137 


134 
137 
133 
126 
109 


23.876  ^ 
23.786 
23.726 
23.701  — 
23.716  ^^ 

60 

23.776 

108 
157 
303 
246 
280 

309 
325 


23.884 
24.041 
24.244 
24.490 

24.770 
25.079 
25.404 


Declina- 
tion. 


+17  51 


/f 


40.13 
38.01 
36.16 
34.67 
33.59 


313 
185 
140 
106 
67 


32.92 

32.67  — 
32.84  ^^ 
33.37  " 
34.23   ^ 

114 


35.37 
36.69 
38.15 
39.67 
41.20 

42.68 
44.07 
45.30 
46.36 
47.23 

47.86 

48.26  j3 
48.39  — 

48.27  " 
47.88   ^ 

67 
47.21 


132 
146 
152 
153 
148 


139 

123 

106 

87 

63 


40 


46.27 
45.05 
43.56 
41.80 

39.81 
37.60 
35.22 
32.72  ^ 


94 
122 
149 
176 
199 


221 
238 


30.16 

27.63 
25.18 
22.91 


356 
253 


345 
327 


21.922 

1.050 


53.77 
+0.322 


+0.06 
-0.4 


+0.02 
-0.4 


7IFxt»lCaJoiis. 
(AUmd,) 
Mag.  1.9 


Right 


h      m 
13    44 


18.928 
19.354 
19.786 
20.212 
20.615 

20.986 
21.313 
21.590 
21.812 
21.976 


436 
432 
436 
403 
371 


Dcdlitt. 

tiOD. 


327 
377 
223 
164 
107 


22.083  ^ 
22.133  — 
22.131  ^ 


22.079 
21.985 

21.851 
21.684 
21.488 
21.270 
21.036 

20.791 
20.541 
20.292 
20.053 
19.830 

19.632 
19.466 
19.340 
19.261 
19.238 

19.275 
19.376 
19.543 
19.774 
20.063 

20.403 
20.787 
21.200 


53 

04 

134 

167 
106 
318 
334 
345 

250 
340 
230 
333 
108 

106 

136 

70 

33 

37 

101 
167 
331 
380 
340 

384 
413 


+49  42 


57.45 
55.49^^ 
54.08  3^ 
53.27 
53.07- 

43 

53.50 


54.49 
56.02 
57.98 
60.29 

62.87 
65.57 
68.32 
71.00 
73.53 

75.82 
77.79 
79.40 
80.62 
81.40 

81.72 
81.58 
80.97 
79.91 
78.41 

76.51 
74.21 
71.57 
68.62 
65.43 


153 
IN 
231 
2U 

270 


ass 

» 

197 
161 

m 


14 

a 
i« 

150 
190 

230 
264 
295 
319 
337 


«2-O^350 
58.56  , 
Ks  A-  351 

55.00 

51.58  ^^ 

48.27  "' 
305 

45.22  _ 

42.52!^ 

227 

40.25 


18.709 
1.547 


79.54 
+1.180 


+0.06 
-0.4 


+0.07 
-0.4 
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in 


n. 


ih. 


AT. 


pr 


0.8 
10.8 
20.7 
30.7 

9.7 

19.7 
1.6 
11.6 
21.6 
31.6 

10.5 
20.5 
30.5 
ay  10.4 
20.4 

30.4 

ine    9.4 

19.3 

29.3 

dy    9.3 

19.3 
29.2 
8.2 
18.2 
28.1 


ug. 


pt.  7.1 
17.1 
27.1 

;t.  7.0 
17.0 


>v. 


JC. 


27.0 

6.0 

15.9 

25.9 

5.9 

15.8 
25.8 
35.8 


SOYiiginis. 
Mag.  5.1 


Right 
Aaotnakm. 


h     m 
13    45 


347 
345 
333 
8U 
287 


254 
221 

187 
151 
118 

87 
67 
27 


s 
25.481 
25.828 
26.173 
26.506 
26.817 

27.104 
27.358 
27.579 
27.766 
27.917 

28.035 

28.122 

28.179 

28.206 

28.210  — 
23 

28.187 

28.142 

28.075 

27.989 

27.887 

27.771 
27.646 
27.517 
27.389 
27.268 

27.163 
27.081 
27.029 


45 

57 

86 

102 

116 

125 
129 
128 
121 
105 

82 
52 


13 
27.016  — 

27.043   ^ 

77 

27.120 

126 

177 

223 

266 

300 


27.246 
27.423 
27.646 
27.912 

28.212 
28.536 
28.875 


324 
339 


Declina- 
tion. 


-17  43 


// 


35.76 
37.56 
39.45 
41.37 
43.26 

45.07 
46.74 
48.26 
49.61 
50.75 


180 
180 
192 
189 
181 


167 
152 
135 
114 
96 


51.71 

52.47 
53.05 
53.47 
53.71 

53.81 
53.77 
53.57 
53.26 
52.83 

52.28 
51.64 
50.91 
50.13 
49.31 

48.50 
47.74 
47.07 
46.53 
46.17 

46.04 
46.17 
46.58 
47.30 
48.29 

49.57 
51.08 
52.78 


76 
58 
42 
24 
10 

4 

20 
31 
43 
55 

64 
73 
78 
82 
81 

76 
67 
54 
36 
13 

13 
41 
72 
99 
128 

151 
170 


C  Centavxl. 
Mag.  3.1 


night 
Aaoenslon. 


h     m 
13    50 


452 
451 
436 
411 
379 


340 
298 
253 
207 
163 


119 
76 


8 

25.664 
26.116 
26.567 
27.003 
27.414 

27.793 
28.133 
28.431 
28.684 
28.891 

29.054 
29.173 
29.249  3^ 
29.283  — 
29.278  * 

42 

29.236 
29.156 
29.043 
28.901 
28.733 

28.545 
28.343 
28.135 
27.930 
27.737 

27.569 
27.434 
27.344 


80 
113 
142 
168 
188 

202 
208 
205 
193 
168 

135 
90 


37 

27.307  — 
27.330   ^ 

91 

27.421 

159 
226 
290 
345 
390 


27.580 

27.806 
28.096 
28.441 

28.831 
29.255 
29.698 


424 
443 


Declina- 
tion. 


-46  53 


// 


0.18 
1.31 
2.82 
4.66 
6.78 

9.10 
11.57 
14.14 
16.72 
19.27 

21.75 
24.13 
26.35 
28.37 
30.18 


113 
151 
184 
212 
232 


247 
257 
258 
255 
248 


238 
222 
202 
181 
154 


31.72 

32.98 
33.94 
34.55 


126 
96 
61 


26 

34.81  — 
10 

34.71 
34.26 
33.46 
32.33 
30.91 


29.24 
27.39 
25.43 
23.43 
21.49 

19.68 
18.11 
16.85 
15.94 
15.45 

15.42 
15.83 
16.68 


45 

80 

113 

142 

167 

185 
196 
200 
194 

181 

157 

126 

91 

49 

3 

41 

85 


Mag.  2.8 


Right 
Ascension. 


h     m 
13    50 


334 
335 
827 
300 
284 


253 
219 
183 
145 
100 


75 
42 


8 

47.379 
47.713 
48.048 
48.375 
48.684 

48.968 
49.221 
49.440 
49.623 
49.768 

49.877 

49.952 

49.994  ^ 

50.006  — 

49.990  " 
39 


49.951 
49.887 
49.804 
49.703 
49.585 

49.458 
49.322 
49.182 
49.044 
48.914 

48.798 
48.702 
48.635 


64 

83 

101 

118 

127 

136 
140 
138 
130 
116 

96 
67 


33 
48.602  — 

48.609     ^ 

53 


48.662 
48.762 
48.912 
49.109 
49.349 

49.626 
49.932 
50.256 


100 
150 
197 
240 
277 

306 
324 


Declina- 
tion. 


+18  47 


tf 


76.11 
73.94 
72.06 
70.55 
69.45 


217 
188 
151 
110 
67 


68.78 

68.64  — 

68.72   ^® 

69.29  *^ 

70.18  ^ 
118 

71.36 


137 
151 
159 
156 
154 


143 

129 

110 

90 

66 

41 


72.73 
74.24 
75.83 
77.42 

78.96 
80.39 
81.68 
82.78 
83.68 

84.34 
84.75  ^, 
84.90  — 
84.77  ^' 
84.37   ^ 

69 

83.68 
82.71 
81.45 
79.92 
78.12 

76.07 
73.82 
71.39 
68.83 
66.23 

63.65 
61.16 

58.84 


97 
126 
153 
180 
205 

225 
243 
256 
260 
258 

249 
232 


6^Apodls. 
Var.  5.5-6.6 


Right 
Ascension. 


h     m 
13    57 


s 

17.58 
18.71 
19.85 
20.96 
22.02 

23.00 
23.90 
24.68 
25.35 
25.90 

26.31 

26.58 

26.73 

26.74  — 

26.61   " 
25 


113 
114 
111 
106 
98 

90 
78 
67 
55 
41 

27 
15 


26.36 
25.99 
25.51 
24.93 
24.28 

23.57 
22.82 
22.06 
21.32 
20.63 

20.01 
19.50 
19.13 
18.91 
18.86  — 

14 

19.00 
19.32 
19.82 
20.50 
21.32 

22.27 
23.31 
24.41 


37 

48 
58 
65 
71 

75 
76 
74 
09 
62 

51 
37 
22 


32 
50 
68 
82 
05 

104 
110 


Dedina* 
tion. 


-76  23 


/# 


54.02 
54.25 
55.07 
56.45 
58.31 

60.61 
63.29 
66.27 
69.49 
72.83 

76.28 
79.73 
83.09 
86.35 
89.38 

92.16 
94.58 
96.63 
98.23 
99.36 

99.95 

100.02  — 

99.56  *• 

98.55'°' 

97.06  '*• 
196 

95.10 

92.77^ 
265 


83 
82 

138 
180 
280 

268 
288 
322 
334 
346 

845 
336 
826 
308 
278 

242 
205 

160 

118 

59 


90.12 
87.27 
84.30 

81.34 
78.51 
75.93 
73.71 
71.91 

70.64 
69.92 
69.78 


285 

297 
296 

283 
258 
222 
180 
127 


72 
14 


1  Place 
>,Tan^ 


24.741 
1.050 


34.12 
-0.320 


24.950 
1.463 


7.22 
-1.068 


46.825 
1.056 


4i9.86 
-f^.341 


17.447 
4.254 


66.33 
-4.135 


+0.06 
-0.4 


-0.02 
-0.4 


+0.07 
-0.4 


-0.06 
-0.5 


+0.06 
UO.4 


+0.02 


+0.11 


-0.24 
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Wasbinffton 
MflanTnne. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
Mar.  1.6 
11.6 
21.6 
31.6 

Apr.  10.5 
20.5 
30.5 

May  10.4 
20.4 

30.4 

Juno    9.4 

19.3 

29.3 

July    9.3 

19.3 
29.2 
Aug.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 

Nov.    6.0 

15.9 

25.9 

Dec.    5.9 

15.8 
25.8 
35.8 


11  BoiftU. 
Mag.  6.1 


Right 
Afloension. 


h   xn 
13  67 


s 

27.881 
28.224 
28.572 
28.914 
29.239 

29.539 
29.808 
30.042 
30.237 
30.392 

30.508 
30.586 
30.629 


343 
348 
342 
325 

300 


260 
234 
195 
155 
116 

78 
43 
8 


Mean  Place 
Sec  d,  Tan  d 


30.637  — 
30.615   ^ 

50 


30.565 
30.489 
30.391 
30.273 
30.139 

29.992 
29.837 
29.677 
29.519 
29.369 

29.232 
29.118 
29.033 
28.982 


76 

98 

118 

134 

147 

155 
160 
158 
150 
137 

114 

85 
51 
8 


28.974  — 

39 

29.013 


29.102 
29.244 
29.436 
29.674 

29.952 
30.263 
30.595 


89 
142 
192 
238 

278 


311 
332 


D«clizuv- 
tion. 


+27  46 


// 


39.31 
37.11 
35.29 
33.91 
33.02 

32.62 
32.72 
33.29 
34.29 
35.64 

37.29 
39.14 
41.11 
43.13 
45.12 

47.01 
48.74 
50.26 
51.52 
62.51 

53.19 
53.54 


53.56  — 
53.24   ^^ 

52.57  ®^ 

100 


220 

182 

138 

89 

40 

10 

67 

100 

135 

165 

185 
197 
202 
199 
189 

173 

152 

128 

99 

68 

35 


rviisiiiis. 
Mag.  4.3 


Right 
Aaeengbn. 


51.57 
50.23 
48.57 
46.62 
44.38 

41.90 
39.22 
36.41 
33.51 
30.61 

27.79 
25.15 
22.75 


134 
166 
195 
224 

248 


208 
281 
200 
290 
282 


264 
240 


27.450 

1.130 


55.5t 

+0.627 


h      m 
13    57 


D^a,  Dua     1+0. 


05 
3 


+0.03 
-0.5 


8 

28.932 
29.258 
29.586 
29.906 
30.208 

30.488 
30.738 
30.957 
31.144 
31.296 

31.415 
31.505 
31.564 
31.595 
31.602  — 

19 

31.583 
31.542 
31.480 
31.400 
31.304 


326 
328 
320 
302 
280 


250 
219 
187 
152 
119 


90 
59 
31 


31.194 
31.073 
30.947 
30.821 
30.701 


41 

62 

80 

96 

110 

121 
126 
126 
120 
109 


30.592  ^ 

30.503  ^2 

30.441  ^ 

30.412  — 

30.423  ^^ 
54 

30.477 


30.579 
30.729 
30.925 
31.162 

31.435 
31.736 
32.053 


102 
150 
196 
237 
273 


301 
317 


Declina- 
tion. 


+  1  56 


II 


18.95 
16.90 
14.97 
13.24 
11.74 


205 
193 
173 
150 
121 


92 
60 
30 


10.53 
9.61 
9.01 
8.71 
8.69  — 

24 

8.93 

9.37 

9.98 
10.72 
11.54 

12.41 
13.29 
14.15 
14.97 
15.74 

16.41 
16.99 
17.47 
17.81 
18.00 

18.03 
17.89 
17.53 
16.95 
16.14 

15.08 
13.79 
12.26 
10.52 
8.62 

6.60 
4.52 
2.44 


44 

61 
74 
82 
87 

88 
86 
82 
77 
67 

68 

48 

34 

19 

3 

14 
36 

58 

81 

106 

129 
153 
174 
190 
202 

208 
208 


P  Centenzl. 
Mag.  0.9 


28.319 
1.001 


27.06 
+0.034 


+0.06 
1-0.3 


0.00 
-0.5 


Right 
Agwffmon, 


h     m 
13     58 


8 

2.020 
2.604 
3.188 
3.758 
4.300 

4.801 
5.256 
5.657 
6.000 
6.283 

6.505 
6.667 
6.769 
6.810 
6.794 

6.722 
6.597 
6.423 
6.204 
5.948 

5.664 
5.358 
5.044 
4.736 
4.444 


684 
684 
570 
542 
501 


455 
401 
343 
283 
222 


162 

102 

41 

16 
72 

125 
174 
219 
256 
284 

306 
314 
308 
292 
259 


^•1^  213 

3.820  ^ 
3.741  — 
3.745     * 

92 

3.837 


4.021 
4.296 
4.653 
5.087 

5.582 
6.123 
6.693 


184 
275 
357 
434 
495 


541 
570 


Declina- 
tion. 


-59  58 


II 


31.13 
31.81 
32.98 
34.59 
36.59 

38.91 
41.51 
44.29 
47.20 
50.17 

53.15 
66.07 
58.89 
61.52 
63.96 

66.11 
67.97 
69.46 
70.57 
71.25 

71.50 
71.30 
70.64 
69.55 
68.07 

66.25 
64.12 


08 
117 
101 
200 
232 

200 
278 
291 

297 
298 

292 
282 
203 
244 
216 

186 

149 

111 

08 

25 

20 

06 

109 

148 

182 

213 


Tt  HydzK. 

Mag.  3.5 


Rlsht 


233 

61.79 


59.34 
56.85 

54.44 
52.22 
50.26 
48.67 
47.51 


245 
249 
241 


222 
196 
159 
116 
68 


46.83  ^^ 
46.67  — 
47.02   ^ 


1.440 
1.999 


41.00 
-1.731 


h    m 
14     1 


8 

42.522 
42.884 
43.248 
43.601 
43.937 

44.529 
44.777  ^* 


302 
304 
363 
830 

310 


283 


44.989 
45.167 


212 
178 
145 


+0.08 

-0.3 


-0.10 
-0.5 


45.312 

110 

45.422 
45.500    ' 
45.549   jg 
45.567  — 

9 


45.558 
45.521 
45.459 
45.374 
45.269 


45.146 
45.010 
44.866 
44.722 
44.583 


37 

62 

85 

105 

123 

130 
144 
144 
139 
125 

103 

n 


44.458 
44.355 
44.284   ^ 

32 

44.252  — 
44.264   ^^ 

04 

44.328 

117 

171 

222 

268 

307 


44.445 
44.616 
44.838 
45.106 

45.413 
45.749 
46.103 


336 
354 


Dcciln. 

tion. 


-26  17 


II 


15.42 
16.94 
18.65 
20.49 
22.39 

24.30 
26.18 
27.98 
29.66 
31.21 


1S3 
171 
IM 
190 
191 


188 
1» 
168 
155 
140 


32.61 
33.84 
34.91 
35.81 
36.53 

37.08 
37.44 


IS 

107 

90 

72 

55 

36 


18 

37.62  - 
37.61   ^ 


37.41 

37.05 
36.51 
35.79 

04.vT 

33.98 

32.94 

31.86 
30.80 
29.81 
28.95 

28.28 

27.83  J, 

27.67  - 

17 

27.84  . 

28.31  *' 

80 


90 
36 

51 
71 
» 
96 

104 

10§ 

106 

99 

» 

67 

45 


29.11 
30.21 
31.57 


110 
136 


41.854 
1.115 


16.61 
-0.494 


+0.07 
-0.3 


-0.03 
-0.5 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ishJnfton 
an  Tune. 


n. 


Jb. 


ii. 


)r. 


*y 


0.8 
10.8 
20.8 
30.7 

9.7 

19.7 
1.7 
11.6 
21.6 
31.6 

10.5 
20.5 
30.5 
10.5 
20.4 


30.4 

ne    9.4 

19.4 

29.3 

ly    9.3 

19.3 
29.2 
»g.  8.2 
18.2 
28.2 

pt.  7.1 
17.1 
27.1 

t.  7.1 
17.0 


V. 


c. 


27.0 

6.0 

15.9 

25.9 

5.9 

15.9 
25.8 
35.8 


A.  Viiginis. 
Mag.  4.6 


Right 
AflooDslon. 


h   in 
14  14 


8 

40.728 
41.063 
41.401 
41.733 
42.051 

42.346 
42.615 
42.856 
43.064 
43.240 

43.385 
43.499 
43.584 
43.640 
43.668 

43.670 
43.646 
43.599 
43.529 
43.439 

43.331 
43.209 
43.079 
42.945 

42.814 

42.694 
42.592 
42.516 
42.474 
42.472  — 

44 

42.516 
42.610 
42.754 
42.946 
43.182 


33« 
838 
832 
818 
205 

200 
241 
208 
176 
145 


114 

85 

50 

28 

2 

24 

47 

70 

00 

108 

122 
130 
134 
131 
120 

102 
70 
42 


43.457 
43.762 
44.085 


04 

144 
102 
230 
275 

805 
323 


Dedina- 
tion. 


-12  59 


tt 


42.32 
44.06 
45.84 
47.61 
49.29 

50.86 
52.27 
53.48 
54.50 
55.30 

55.90 

56.32 

56.55 

56.64  — 

56.60     * 
15 

56.45 

56.18 

55.84 

55.42 

54.94 


174 
178 
177 
108 
157 


141 

121 

102 

80 

60 

42 
23 


27 
34 
42 
48 
53 

58 
01 
02 
61 
57 

51 
41 
27 


54.41 

53.83 
53.22 
52.60 
51.99 

51.42 
50.91 
50.50 
50.23   ^^ 
50.13  — 

10 

50.23 
50.58 
51.19 
52.04 
53.14 

54.48 
56.00 
57.67 


SLibne. 

Mag.  6.3 


Right 
AflooDslon. 


35 

61 

85 

110 

134 

152 
167 


h      m 
14     19 


8 

1.250 
1.581 
1.917 
2.247 
2.562 

2.860 
3.130 
3.372 
3.583 
3.763 

3.911 
4.028 
4.116 
4.175 
4.207 

4.213 
4.192 
4.148 
4.080 
3.993 

3.887 
3.765 
3.636 
3.502 
3.370 

3.248 
3.143 
3.064 
3.017 
3.011  — 

30 

3.050 


831 
830 
830 
815 
298 


270 
242 
211 
180 
148 


117 

88 

50 

32 

0 

21 
44 

68 

87 

106 

122 
120 
134 
132 
122 

105 
70 
47 


3.138 

3.276 
3.463 
3.694 

3.964 
4.264 
4.584 


88 
138 
187 
231 
270 


300 
320 


Dedina- 
tion. 


-11  20 


ft 


175 
170 
175 
165 
152 


135 

113 

03 

70 

50 

30 


27.87 
29.62 
31.41 
33.16 
34.81 

36.33 
37.68 
38.81 
39.74 
40.44 

40.94 
41.24   ^^ 
41.38  — 

41.37     ^ 

14 

26 

33 
41 
47 
51 
55 

58 
50 
58 
50 
51 

44 

33 

17 

0 

20 

45 

00 

03 

110 

130 

150 
171 


41.23 

40.97 
40.64 
40.23 
39.76 
39.25 

38.70 
38.12 
37.53 
36.95 
36.39 

35.88 
35.44 
35.11 
34.94 
34.94 

35.14 
35.59 
36.28 
37.21 
38.40 

39.79 
41.35 
43.06 


0  Boiftis. 
Mag.  4.1 


Right 


h 
14 


m 
22 


• 

24.106 
24.525 
24.963 
25.405 
25.838 

26.246 
26.620 
26.949 
27.227 
27.449 


410 
438 
442 
438 
408 

874 
820 
278 
222 
105 


27.614  ^^ 

27.720 

27.768  — 

27.761     ^ 

27.703   *® 
105 

27.598 

140 
185 
220 
245 
267 

280 
288 
280 
278 
258 

232 

104 

140 

08 

83 

35 
105 
175 
248 
804 


27.449 
27.264 
27.044 
26.799 

26.532 
26.252 
25.964 
25.678 
25.400 

25.142 
24.910 
24.716 
24.567 
24.474 

24.441 
24.476 
24.581 
24.756 
24.999 

25.303 
25.661 
26.059 


858 
808 


Declfaift- 
tion. 


+52  13 


tt 


22.22^ 

19.28  ^ 

18.76  — 
10 

18.85 

19.58 

20.89 

22.71 

24.96 


27.53 
30.31 
33.21 
36.10 
38.90 

41.51 
43.85 
45.86 
47.48 
48.67 


73 
131 
182 
225 
257 

278 
200 
280 
280 
201 

234 
201 
162 
110 
73 


49.40 

49.66  — 
49.43  ® 
48.72  ^^ 
47.54  "« 

164 

45.90 

206 

246 

280 

312 

335 

353 
362 
861 
351 
331 


/BoVtts. 

Mag.  5.4 


AjooDsion. 


43.84 
41.38 
38.58 
35.46 

32.11 
28.58 
24.96 
21.35 
17.84 

14.53 

11.53 

8.93 


300 
200 


h 
14 


m 
22 


8 

38.837 
39.161 
39.492 
39.822 
40.141 

40.439 
40.713 
40.956 
41.166 
41.341 

41.483 
41.589 
41.662 
41.705 
41.717 

41.700 
41.658 
41.590 
41.500 
41.390 

41.264 
41.124 
40.975 
40.823 
40.674 

40.534 
40.412 
40.313 
40.247  27 
40.220  — 

17 

40.237 


324 
831 
830 
810 
208 

274 
243 
210 
175 
142 


100 
73 
43 
12 

17 

42 

08 

00 

110 

120 

140 
140 
152 
140 
140 

122 

00 
06 


40.302 
40.418 
40.583 
40.795 

41.049 
41.335 
41.646 


65 
116 
165 
212 
254 

286 
311 


DecliDft. 
tJon. 


+19  35 


tt 


28.75 
26.48 
24.52 
22.91 
21.71 


227 
100 
101 
120 
70 


20.95 

20.64  — 

20.78   ^* 

21.33  " 

22.24  ^ 
121 

23.47 

140 


24.93 
26.57 
28.30 
80.07 

31.80 
33.43 
34.92 


164 
173 

in 

173 


108 
140 
132 


50 
32 


36.24 

37.33  *~ 
80 

38.19 

38.78 

39.10 

39.14  -^ 

38.87   ^ 
57 

38.30 
37.44 
36.27 
34.82 
33.08 

31.07 
28.84 
26.43 
23.86 
21.22 

18.58 
16.03 
13.63 


80 
117 
145 
174 
201 

223 
241 
267 
264 
204 

256 
240 


.  Place 
,  Tan  d 


40.153 
1.026 


39.37 
-0.231 


0.702 
1.020 


24.43 
-0.201 


24.373 
1.632 


45.49 
+1.290 


38.493 
1.062 


41.84 
+0.356 


+0.06 
-0.3 


-0.01 
-0.6 


+0.07 
-0.3 


-0.01 
-0.6 


+0.04 


+0.07 


+0.06 


+0.02 
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APPARENT  PLACES  OF  STARS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 


Mar. 


19.7 
1.7 
ll.G 
21.6 
31.6 


Apr. 


10.6 
20.5 
30.5 
Kay  10.5 
20.4 

30.4 

June    9.4 

19.4 

29.3 

July     9.3 

19.3 
29.3 
Aug.  8.2 
18.2 
28.2 

Sept.  7.1 
17.1 
27.1 

Oct.     7.1 

17.0 

27.0 

Nov.    6.0 

16.0 

259 

Dec.    5.9 

15.9 
25.8 
35.8 


Mean  Place 
Sec  d,  Tan  d 


^Vixginig. 
Mag.  5.0 


Right 
Ascension. 


Dedina- 
tlon. 


h 


m 


14     23 


-  1  51 


s 

59.035 
59.356 


#/ 


321 
320 


45.78 
47.72 


59.682  "^    49.58 


322 
310 
292 


60.004 
60.314 

60.606 
60.872  ^ 
61.112  2*° 
61.320 
61.497  ^^^ 

148 


208 


61.645 
61.760 
61.848 
61.906 
61.937 

61.942 
61.922 
61.878 
61.811 
61.724 

61.620 
61.500 
61.371 
61.236 
61.104 

60.980 
60.872 
60.789 
60.735 


115 

88 

58 

31 

5 

20 
44 
67 
87 
104 

120 
129 
135 
132 
124 

108 
83 
54 


14 

60.721  — 
30 

60.751 


60.828 


77 


60.954  ^^ 

174 
218 
258 


61.128 

61.346 

61.604 
61.891 
62.201 


287 
310 


58.548 
1.001 


104 
186 
173 
154 
129 


103 
74 
46 


51.31 
52.85 

54.14 

55.17 

55.91 

56.37 

56.56  — 
6 

56.51 

56.24 

55.79 

55.21 

54.52 


53.77 
52.99 
52.21 
51.43 
50.70 

50.01 
49.40 
48.86 
48.42 
48.09 

47.91  g 
47.86  — 
47.99    " 

34 
54 

78 


27 
46 

58 
69 
75 

78 
78 
78 
73 
60 

61 
54 
44 

33 
18 


48.33 

48.87 

49.65 
50.66 
51.90 
53.36 
55.02 

56.83 
58.73 
60.07 


6  TTrsfe  Mlnoxis. 
Mag.  4.4 


Right 
■AfloeDsion. 


101 
124 
146 
166 

181 


190 
194 


30.37 
-0.032 


P^^7,  D«a      -f-0.06  0.00 

D^d,D^a    1-0.3  -0.6 


h 
14 


m 
27 


a 
38.08 
38.97 
39.90 
40.86 
41.82 

42.74 
43.59 
44.34 
44.97 
45.44 

45.77 
45.94 
45.94 
45.80 
45.51 

45.08 
44.54 
43.89 
43.15 
42.34 

41.49 
40.62 
39.74 
38.87 
38.05 

37.27 
36.57 
35.96 
35.46 
35.09 

34.86 


89 
93 
96 
96 
93 

85 
75 
63 
47 
33 

17 
0 
14 
29 
43 

54 
65 
74 
81 
85 

87 
88 
87 
82 
78 

70 
61 
50 
37 
23 

8 


34.78  - 
34.87    ® 


35.12 
35.53 

30.10 
36.79 
37.60 


25 
41 
57 

09 
81 


Declina- 
tion. 


+76    2 


// 


74.72 
72.68 
71.26 
70.49 


204 
142 

n 

8 


70.41  — 
59 

71.00 


72.23 
74.04 
76.35 
79.07 

82.08 
85.25 
88.48 
91.64 
94.62 

97.34 

99.73 

101.70 

103.20 

104.20 

104.07 
104.61 
104.01 
102.89 
101.26 

99.17 
96.64 
93.73 
90.50 
87.00 

83.32 
79.53 
75.72 
71.99 
68.45 

65.19 
62.33 


123 
181 
231 
272 
301 


317 
323 
316 
298 
272 


239 
197 
150 
100 

47 


6 

60 

112 

163 

209 

253 
291 
323 
350 
368 

379 
381 
373 
354 
320 

286 
238 


pBotftts. 

Mag.  3.8 


Right 
Aaoension. 


h      m 
14    28 


s 
17.969 
18.304 
18.651 
18.999 
19.338 


335 
347 
348 
839 
320 


19.658 
19.950  ^^ 
20.211  ^^ 
20.437  ^ 
20.626  ^^ 

149 

20.775 


20.886 
20.959 
20.995 


20.999  — 

30 


111 
73 
36 


20.969 
20.909 
20.823 
20.710 
20.576 

20.124 
20.256 
20.080 
19.901 
19.724 


60 


113 
134 
152 


168 
176 
179 
177 
165 


19.559 
1»-41^  122 

19.288   33 

19.200 

19.151  — 
1 


19.152 
19.203 
19.307 
19.405 
19.674 

19.929 
20.222 


104 
158 
209 
255 


59.95  ^  1 20.542 


293 
320 


Dedina- 
tion. 


+30  43 


ff 


34.89 
32.51 
30.53 
29.01 
27.99 

27.50 
27.54 
28.11 
29.13 
30.55 

32.32 
34.32 
36.51 


238 
198 
152 
103 
49 


4 

57 
102 
143 

177 

200 
219 


38.75  ^ 


225 
215 


41.00 

43.15 
45.16 
46.97 
48.51 
49.75 

50.68 
61.25^ 
51.45  — 
61.29  ^* 
50.75   " 

90 
49.85 


201 
181 
154 
124 
03 


57 


48.53 
46.96 
45.01 
42.75 

40.22 
37.47 
34.56 
31.54 
28.51 

25.53 
22.72 
20.16 


127 
162 
195 
226 
253 


yBoOtii. 
Mag.  3.0 


275 
291 
302 
303 
298 


231 
256 


40.819 
4.150 


98.13 
+4.028 


0.00 
-0.3 


+0.22 
-0.6 


17.794 
1.163 


50.85 
+0.591 


Right 
AaoBUBion. 


h   m 
14  28 


8 

46.652 
47.007 
47.375 
47.746 
48.108 

48.449 
48.763 
49.043 
49.284 
49.482 

49.637 
49.749 
49.818  „ 

27 

49.845  — 
49.834  ^^ 

46 

49.788 
49.706 
49.595 
49.456 
49.293 


855 

868 
871 
363 
841 


314 
280 
341 
198 
155 


112 
69 


49.112 

48.916 
48.711 
48.504 
48.300 

48.108 
47.937 
47.793 
47.686 
47.623 

47.611 
47.654 
47.754 
47.912 
48.125 

48.389 
48.694 
49.032 


83 
111 
130 
163 
181 

106 
205 
207 
304 
103 

171 

144 

107 

63 

13 

43 
100 
158 
213 
364 

305 
838 


Dedlitt- 
tion. 


+38  39 


tt 


41.20 
38.80 
36.86 
35.44 
34.57 

34.28 
34.57 
35.41 
36.74 
38.50 

40.60 
42.94 
45.43 
47.99 
50.50 

52.90 
55.10 
57.06 
58.69 
59.98 

60.90 
61.41 


240 

194 

142 

87 

29 


29 

84 

133 

i:« 

210 


234 
249 
256 
2S1 
240 


220 
198 
163 
129 
92 

51 
9 


61.50-- 

32 

61.18  ^ 

60.43  '] 

116 

69.27 


57.72 
55.79 
63.51 
60.91 

48.06 
44.98 
41.77 
38.49 
35.22 

32,07 
29.14 
26.52 


155 
183 
228 
200 
285 

308 
321 
328 
327 
315 

393 
282 


46.617 
1.281 


69.08 
+0.800 


+0.05 


+o.oa 


+0.06 
r-0«3 


+0.04 
-0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ihinctDii 
nTune. 


1.  0.8 
10.8 
20.8 
30.7 

b.    9.7 


IT. 


19.7 
1.7 
11.6 
21.6 
31.6 


)r 


10.6 
20.5 
30.5 
ly  10.5 
20.4 

30.4 

ne    9.4 

19.4 

29.3 

ly    9.3 

19.3 
29.3 
ig.  8.2 
18.2 
28.2 

pt.  7.1 
17.1 
27.1 

t.  7.1 
17.0 


V. 


c. 


27.0 

6.0 

16.0 

25.9 

5.9 

15.9 
25.8 
35.8 


I  Place 


rf  Centanxl. 
Mag.  2.6 


Right 


h      m 
14    30 


a 

18.115 
18.530 
18.952 
19.370 
19.773 

20.154 
20.506 
20.825 
21.103 
21.352 

21.558 
21.726 
21.854 
21.944 
21.995 

22.008 
21.984 
21.924 
21.830 
21.704 

21.552 
21.378 
21.190 
20.995 
20.802 

20.622 
20.466 
20.345 
20.267 
20.242 

20.277 
20.376 
20.539 
20.766 
21.051 


415 
422 

418 
403 
381 


852 
319 
283 
244 
206 


174 
188 
195 
193 
180 


156 

121 

78 

25 

35 

99 
163 
227 
285 
333 


21.384 

21.755  ^^^ 
22.156  ^^ 


I>ecUDft> 
lion. 


-41  47 


// 


48.35 
49.17 
50.32 
51.76 
53.44 

55.30 
57.30 
59.37 
61.48 
63.58 

65.64 


82 

115 
144 
168 

186 

200 
207 
211 
210 
206 


^TBotftis. 
Mag.  4.5 


Right 
Aflocnalcni. 


168 

67.62  ^^ 

128 

69.50^*® 

90 

71.24  ''' 

51 

72.81  ^*^ 

13 

140 

74.21 

24 

75.38  "^ 

60 

76.33  ^ 

94 

77.01  ^ 

126 

77.42   *^ 

152 

12 

77.54 
77.35 
76.88 
76.10 
75.07 

73.80 
72.34 
70.75 
69.08 
67.43 

65.85 
64.44 
63.26 
62.36 
61.82 

61.64 
61.84 
62.43 


19 

47 

78 

103 

127 

146 
159 
167 
165 
158 

141 

118 

90 

54 

18 

20 
59 


17.622 
1.341 


53.84 
-0.894 


h     m 
14     31 


a 

6.812 
7.146 
7.492 
7.839 
8.177 

8.497 
8.791 
9.054 
9.282 
9.473 

9.626 
9.740 
9.817 
9.859 


9.866  — 
26 


334 
346 
347 
338 
320 


294 
263 
228 
191 
153 


114 

77 
42 


9.840 
9.785 
9.701 
9.592 
9.461 

9.312 
9.148 
8.974 
8.796 
8.621 

8.456 
8.307 
8.184 
8.095 
8.045 

8.042 
8.092 
8.194 
8.349 
8.555 

8.807 
9.096 
9.415 


55 

84 

100 

131 

149 

164 
174 
178 
175 
165 

149 

123 

89 

50 

3 

50 
102 
155 
206 
252 

289 
319 


Decliiifr- 
tion. 


+30    5 


tr 


47.20 
44.82 
42.83 
41.28 
40.23 

39.70 
39.71 
40.22 
41.21 
42.60 

44.33 
46.30 
48.46 
50.70 
52.93 

55.08 
57.09 
58.90 
60.46 
61.72 

62.67 
63.27 


238 
199 
155 
105 
53 


1 

51 

99 

139 

173 

197 
216 
224 
223 
215 

201 
181 
156 
126 
95 

60 


24 

63.51  — 

63.38  ^^ 

62.89  ** 
87 

62.02 

124 

158 

190 

222 

249 

271 
280 
299 
302 
296 

280 
256 


60.78 

59.20 
57.30 
55.08 

52.59 
49.88 
46.99 
44.00 
40.98 

38.02 
35.22 
32.66 


6.649 
1.156 


62.88 
+0.580 


cfl  Centanxl. 
Mag.  0.3 


Right 
Aaoanakm. 


h      m 
14    34 


a 
2.11 

2.68 
3.27 
3.85 
4.41 

4.94 
5.43 
5.87 
6.26 
6.59 

6.87 
7.08 
7.21 
7.30 
7.33 

7.29 
7.20 
7.05 
6.85 
6.60 

6.31 
6.00 
5.65 
5.31 
4.98 

4.68 
4.42 
4.20 
4.06 
3.99 

4.02 
4.15 
4.36 
4.67 
5.05 

5.51 
6.02 
6.58 


57 

50 
58 

56 
53 

49 
44 
39 
83 
28 

21 

13 

9 

3 

4 

9 
15 
20 
25 
29 

31 
35 
84 
33 
80 

26 
22 
14 

7 
3 

13 
21 
31 
38 
46 

51 
56 


Declina- 
tion. 


-60  29 


tf 


36.37 
36.63 
37.36 
38.54 
40.13 

42.06 
44.29 
46.73 
49.36 
52.09 

54.87 
57.65 
60.37 
62.96 
65.41 

67.64 
69.60 
71.26 
72.58 
73.52 

74.04 
74.13 
73.78 
72.99 
71.79 

70.22 
68.32 
66.14 
63.79 
61.35 

58.91 
56.57 
54.45 
52.61 
51.15 

50.13 
49.57 
49.51 


26 

73 

118 

159 

193 

223 
244 
263 
273 
278 

278 
272 
259 
245 
223 

196 

166 

132 

94 

52 

9 

35 

79 

120 

157 

190 
218 
235 
244 
244 

234 
212 
184 
146 
102 


56 
6 


1.109 
2.031 


51.67 
-1.767 


aaBootiB. 

Mag.  5.4 


Right 
Aaonalon. 


h      m 
14    35 


371 
389 
394 
388 
371 


341 
305 
264 
218 
171 


121 
74 


8 

47.039 
47.410 
47.799 
48.193 
48.581 

48.952 
49.293 
49.598 
49.862 
50.080 

50.251 
50.372 
60.446 
60.474  — 
50.457  ^^ 

59 


50.398 
50.302 
50.171 
50.009 
49.820 

49.609 
49.382 
49.145 
48.904 
48.668 

48.443 
48.240 
48.065 
47.932 
47.844 

47.810 
47.834 
47.923 
48.073 
48.283 

48.550 
48.864 
49.216 


96 

131 
162 
189 
211 

227 
237 
241 
236 
225 

203 

175 

133 

88 

34 

24 

89 

150 

210 

267 

314 
352 


Declina- 
tion. 


4 


+44  44 


// 


69.04 
66.60 
64.64 
63.24 
62.42 

62.22 
62.63 
63.62 
65.12 
67.06 

69.35 
71.91 
74.62 
77.38 
80.10 

82.67 
85.05 
87.13 
88.87 
90.24 

91.20 

91.71 

91.78  — 

91.39   ^ 

90.55   " 
128 


244 

196 

140 

82 

20 

41 

99 

150 

194 

229 

256 
271 
276 
273 
267 

238 
208 
174 
137 
96 

51 


89.27 
87.57 
85.47 
83.00 
80.22 

77.16 
73.89 
70.49 
67.03 
63.61 

60.33 
57.30 
54.60 


170 
210 
247 
278 
306 

327 
340 
346 
342 
328 

303 
270 


47.203 
1.408 


87.90 
+0.991 


Dm  a 


+0.08 
-0.3 


-0.05 


+0.05 
-0,3 


+0.03 
-0.6 


+0.09 


-0.09 


+0.04 


+0,05 
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434  APPARENT  PLACES  OF  STARS,  1918. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.8 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.5 
30.5 

May  10.5 
20.5 

30.4 

June    9.4 

19.4 

29.4 

July     9.3 

19.3 
29.3 
Aug.  8.2 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.     7.1 

17.1 

27.0 

Nov.    6.0 

16.0 

25.9 

Dec.    5.9 

15.9 
25.9 
35.8 


&  Llbne. 

Mag.  5.6 


Bight 
Ascension. 


h     m 
14    52 


s 
19.314 

19.634 

19.963 

20.294 

20.617 

20.925 
21.213 
21.476 
21.713 
21.921 

22.101 
22.251 
22.371 
22.464 
22.527 

22.562  y 
22.569  — 
22.547   ^ 


320 
329 
331 
323 
308 


288 
203 
237 
206 
180 

150 

120 

93 

03 

35 


Mean  Place 
Sec  d,  Tan  d 


"Dtf/a,  Dm  a 


22.499 
22.425 

22.329 
22.212 
22.081 
21.940 
21.796 

21.657 
21.531 
21.425 
21.350   3, 
21 .313  — 

6 

21.319 
21.373 
21.478 
21.633 
21.836 

22.081 
22.359 
22.665 


48 
74 
96 

117 
131 
141 
144 
139 

126 

106 

75 


54 
105 
155 
203 
245 

278 
306 


Declina- 
tion. 


-11     4 


// 


49.29 
50.90 
52.54 
54.15 
55.67 


161 
164 
161 
162 
130 


57.06 
58.27 
59.29 
60.08 
60.67 

61.06 
61.25 
61.29  -^ 
61.19   '° 


121 

102 

79 

69 

39 

19 


23 
31 

38 
44 

48 
61 
62 

64 
64 
63 
60 
46 

39 
28 
17 

54.90  ~ 

18 


60.96 

60.65 
60.27 
59.83 
59.35 
58.84 

58.32 
57.78 
57.24 
56.71 
56.21 

55.75 
55.36 
55.08 
54.91 


55.08 
55.46 
56.07 
56.90 
57.96 

59.23 
60.66 
62.21 


38 

61 

83 

106 

127 

143 
155 


PUui221. 

Mag.  5.8 


Bight 
Asoaniiion. 


h     m 
14    52 


18.931 
1.019 


46.17 
-0.196 


+0.07 
-0.3 


-0.01 
-0.7 


8 

21.141 
21.449 
21.768 
22.092 
22.409 

22.712 
22.995 
23.253 
23.484 
23.683 

23.851 
23.989 
24.095 
24.170 
24.216 

24.231 
24.217 
24.176 
24.109 
24.018 

23.905 
23.775 
23.631 
23.478 
23.322 

23.172 
23.034 
22.918 
22.829 
22.777 

22.768 
22.805 
22.893 
23.031 
23.216 

23.444 
23.709 
24.001 


306 
319 
324 
317 
303 


283 
268 
231 
199 
168 

138 

106 

75 

46 

15 

14 
41 
67 
91 
113 

130 
144 
153 
156 
150 

138 

116 

89 

52 

9 

37 

&S 

138 

185 

228 

265 
292 


DfloUnfr- 

tkm. 


+14  46 


// 


26.46 
24.20 
22.18 
20.46 
19.08 


226 
202 
172 
138 
96 


18.12  ^ 

17.58  ,, 

17.46  — 

17.75  ^ 

18.41   ^ 
97 


19.38 
20.63 
22.06 
23.63 
25.27 


26.90 
28.50 
29.99 
31.35 
32.53 

33.51 
34.27 
34.80 
35.07 
35.07 

34.81 
34.27 
33.44 
32.32 
30.94 

29.28 
27.38 
25.25 
22.96 
20.54 

18.07 
15.62 
13.27 


125 
43 
67 
64 
63 

60 
49 
36 
18 
96 

76 
63 
27 
0 
26 

64 

83 
112 
138 
166 

190 
213 
229 
242 
247 

245 
235 


/^Lnpi. 

Mag.  2.8 


Bight 
Ascension. 


h     m 
14    53 


8 

9.458 

9.868 
10.292 
10.717 
11.134 

11.532 
11.906 
12.250 
12.561 
12.837 

13.074 
13.274 
13.435 
13.556 
13.638 

13.679  2 
13.681  — 
13.642  ^ 

77 
112 
144 


410 
424 
426 
417 
398 

874 
344 
311 
276 
237 

200 

161 

121 

82 

41 


13.565 
13.453 

13.309 
13.137 
12.946 
12.744 
12.538 


172 
191 
202 
206 
197 


20.923 
1.034 


37.18 
+0.264 


+0.06 
-0.3 


+0.01 
-0.7 


12.341  ^^^ 
12.164  ,,, 

11.911 
11.858  — 

5 

11.863 
11.933 
12.070 
12.271 
12.534 


12.850 
13.210 
13.603 


70 
137 
201 
263 
316 

360 
393 


Declina- 
tion. 


-42  48 


// 


11.20 
11.73 
12.60 
13.78 
15.19 

16.82 
18.59 
20.47 
22.42 
24.39 

26.35 
28.27 
30.12 
31.86 
33.48 

34.95 
36.23 
37.30 
38.15 
38.73 

39.03  2 
39.05  — 
38.77  ^ 
38.19  ^ 
37.34  ^ 

112 


36.22 
34.89 
33.39 
31.78 
30.13 

28.52 
27.01 
25.69 
24.63 
23.87 

23.44 


63 
87 
18 
,41 
63 

77 
88 
95 
97 
96 

.92 
86 
74 
.62 

47 

28 
07 
85 

68 
30 


133 
150 
161 
166 
161 


151 

132 

106 

76 

43 


23.38  — 
23.68  ^ 


9.093 
1.363 


16.71 
-0.926 


+0.08 
-0.3 


-0.04 
-0.7 


(f  Idbne. 
Var.  4.8-6.2 


Rif^t 


h     m 
14    66 


s 

35.647 
35.961 
36.286 
36.613 
36.934 

37.239 
37.526 
37.789 
38.027 
38.236 

38.417 
38.568 
38.691 
38.786 
38.851 

38.889 


314 
325 
327 
321 
305 


287 
263 
238 
209 
181 

151 

123 

96 

65 

38 

8 


38.897  — 

38.877   ^ 


38.831 
38.759 

38.664 
38.549 
38.419 
38.278 
38.134 

37.993 

37.864 

37.757 

37.678 

37.636  — 
1 

37.637 

37.685 

37.783 

37.932 

38.128 

38.365 
38.638 
38.938 


46 
72 
05 

116 
130 
141 
144 
141 

129 

107 

79 


48 

98 

149 

196 

237 

273 
300 


Dedin. 
tlon. 


-8  11 


It 


43.46 
45.14 
46.81 
48.41 
49.92 

51.26 
52.39 
53.30 
53.96 
54.40 


168 
1«7 

leo 

151 
134 


113 
M 
« 
44 

21 


54.61 


3 


54.64- 
54.49  " 


54.20 
53.80 

53.32 
52.78 
52.21 
51.62 
51.02 

50.43 
49.86 
49.31 
48.81 
48.36 

47.98 
47.70 
47.53 


47.51  - 
47.66 

34 


» 
40 
48 

57 
59 
60 
SB 

57 
55 
50 
45 

38 

28 
17 


48.00 
48.55 
49.33 
50.32 
51.54 

52.94 
54.47 
.'^6.12 


55 

7S 


122 
140 

153 
165 


135.295 
1.010 


39.53 
-0.144 


+0.06 
-0.3 


-0.01 
-0.7 


APPARENT  PLACES  OP  STARS,  1918. 
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FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


hhigton 
iTbne. 


L. 


b. 


tr. 


^y 


0.8 
10.8 
20.8 
30.8 

9.7 

19.7 
1.7 
11.7 
21.6 
31.6 

10.6 
2Q.6 
30.5 
10.5 
20.5 


/i  Bo^Sttt. 

Mag.  3.6 


Bight 
Aaoeoaion. 


30.4 

Qe    9.4 

19.4 

29.4 

ly     9.3 

19.3 
29.3 
ig.  8.2 
18.2 
28.2 

pt.  7.2 
17.1 
27.1 

t.  7.1 
17.1 


V. 


c. 


27.0 

6.0 

16.0 

25.9 

5.9 

15.9 
25.9 
35.8 


h     m 
14    58 


342 
363 
372 
371 
357 


.  Place 
,Tan^ 


Dm  a 
Dm  a 


a 
51.195 
51.537 
51.900 
52.272 
52.643 

53.000 
53.338 
53.645 
53.918 
54.152 

54.343 

54.491 

54.596 

54.657   ^ 

54.677  — 
22 


54.655 
54.596 
54.501 
54.372 
54.213 


338 
307 
273 
234 
191 


148 

105 

61 


54.030 
53.825 
53.606 
53.378 
53.150 

52.928 
52.722 
52.540 
52.393 
52.287 

52.231 
52.232 
52.290 
52.409 

52.587 

52.820 
53.101 
53.421 


69 

95 

129 

159 

183 

205 
219 
228 
228 
222 

206 
182 
147 
106 
56 

1 

58 

119 

178 

233 

281 
320 


Dedin»- 
tion. 


+40  42 


// 


31.35 
28.75 
26.59 
24.93 
23.84 

23.36 
23.47 
24.16 
25.39 
27.09 

29.18 
31.57 
34.17 
36.86 
39.56 

42.17 
44.63 
46.85 
48.78 
50.37 

51.57 
52.37 


260 
216 
166 
100 
48 


11 

69 

123 

170 

209 

239 
260 
269 
270 
261 

246 
222 
193 
159 
120 

80 


y  Sooipil. 
Mag.  3.4 


Bight 
Asoeosloii. 


37 
52.74  — 

52.67     ^ 

52.17   ^ 
94 

51.23 

136 
178 
216 
260 
280 


49.87 
48.09 
45.93 
43.43 

40.63 
37.56 
34.32 
30.98 
27.62 

24.33 
21.24 
18.42 


307 
324 
334 
336 
329 


309 
282 


h  m 
14  59 


342 
354 
355 
347 
334 


51.442 

1.319 


48.16 
+0.860 


313 
290 
261 
233 
203 


a 
16.394 

16.736 
17.090 
17.445 
17.792 

18.126 
18.439 
18.729 
18.990 
19.223 

19.426 
19.598 
19.740 
19.850 
19.928 

19.976 
19.990 
19.973 
19.926 
19.849 

19.746 
19.620 
19.476 
19.321 
19.161 

19.006 
18.864 
18.745 
18.659 
18.614  — 

2 

18.616 
18.670 
18.779 
18.943 
19.158 

19.417 
19.715 
20.040 


Dedin»- 
tion. 


172 

142 
110 

78 
48 

14 

17 

47 

77 

103 

126 
144 
155 
160 
155 

142 

119 

86 


64 

109 
164 
215 
259 

298 
326 


-24  57 


tt 


36.57 
37.69 
38.97 
40.36 
41.83 

43.31 
44.77 
46.17 
47.48 
48.66 


112 

128 
139 
147 
148 


146 
140 
131 
118 
109 


49.75 
50.71 
51.54 
52.24 
52.84 

53.31 
53.66 

53.88 


96 

83 
70 
60 

47 

35 
22 


^Botftis. 
Mag.  4.7 


Bight 
Aaocgasion. 


11 
53.99  — 

53.96     ^ 

16 

53.80 
53.49 
53.06 
52.50 
51.82 

51.06 
50.24 
49.40 

48.58 
47.82 

47.18 
46.70 
46.44 
46.40  — 
46.63   ^ 

49 

47.12 
47.87 
48.84 


31 
43 
56 
68 
76 

82 
84 
82 
76 
64 

48 
26 


75 
97 


h 

15 


m 
0 


+0.05 
-0.3 


+0.04 
-0.7 


16.017 
1.103 


37.46 
-0.466 


a 

55.918 
56.230 
56.559 
56.895 
57.228 

57.549 
57.850 
58.127 
58.373 
58.587 

58.767 
58.913 
59.022 
59.096 
59.138 

59.144 
59.118 
59.062 


58.977 

58.865  "^ 
135 

58.730 


312 
329 
336 
333 
321 


301 
277 
246 
214 
180 


146 

109 

74 

42 

6 

26 
66 
86 


166 

171 


58.575 
58.404 
58.225  ^^ 
58.043  ^^ 

57.865 
57.702 
57.556 
57.441 
57.364 

57.331 
57.347 
57.415 
57.537 
57.711 

57.932 
58.194 
58.489 


178 

163 
146 
115 

77 
33 

16 

68 

122 

174 

221 

262 
295 


Decdin*- 
tlon. 


+27  15 


n 


46.43 
43.95 
41.80 
40.06 
38.79 


248 
216 
174 
127 
76 


38.03   24 

37.79  — 

38.05   * 

38.81    ^® 

40.00  "• 
166 

41.55 


e  Botftis. 

Mag.  5.0 


Bight 
AaoifMinfn. 


186 
206 
218 
223 
220 


43.40 
45.46 
47.64 
49.87 

52.07 
54.16 
56.10 
57.81 
59.27 

60.44 

61.28 

61.79    ^^ 

61.95  — 

61.74  ^ 
67 

61.17 

60.24 

58.96 

57.33 

55.39 


209 
194 
171 
146 
117 


84 
61 


53.14 

50.63 
47.92 
45.06 
42.13 

39.20 
36.37 
33.74 


93 
128 
163 
194 
225 

251 
271 
286 
293 
293 

283 
263 


+0.07 
-0.3 


-0.02 
-0.7 


55.905 
1.125 


60.10 
+0.515 


h   m 
15    3 


a 
41.987 
42.297 
42.623 
42.956 
43.286 

43.605 
43.904 
44.180 
44.427 
44.642 

44.825 
44.972 
45.086 
45.165 
45.212 

45.225 
45.206 
45.157 
45.078 
44.974 

44.845 
44.697 
44.532 
44.359 
44.182 

44.008 
43.847 
43.705 
43.593 
43.517 

43.485 
43.501 
43.569 
43.689 
43.860 

44.079 
44.338 
44.630 


310 
326 
333 
330 
319 


299 
276 
247 
216 
183 


147 

114 

79 

47 

13 

19 

49 

79 

104 

120 

148 
165 

173 
177 
174 

161 

142 

112 

76 

32 

16 

68 

120 

171 

219 

269 
292 


I>60lixift- 
tion. 


+25   10 


rr 


62.94 
60.48 
58.33 
56.57 
55.26 


246 
216 
176 
131 
82 


54.44   3^ 

54.12  — 

54.30   ^* 

54.96  ^ 

56.05^* 
146 

57.50 

176 

190 

210 

214 

213 

204 
180 
168 
145 
116 


59.25 
61.21 
63.31 
65.45 

67.57 
69.61 
71.50 
73.18 
74.63 


75.79 
76.66 
77.19 


87 
63 


19 
77.38  — 

77.23   ^ 
40 

76.74 

85 

120 

164 

184 

214 

240 
262 
277 
285 
286 

279 
260 


75.89 
74.69 
73.15 
71.31 

69.17 
66.77 
64.15 
61.38 
58.53 

55.67 
52.88 
50.28 


41.961 
1.105 


+0.05 
-0.3 


+0.02 
-O.T 


t+0.05 


75.97 
+0.470 


+0.02 
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APPARENT  PLACES  OF  STABS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhJnffton 
Mean  Tune. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
Mar.  1.7 
11.7 
21.6 
31. C 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.4 

June    9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.8 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dtaa 


C  Lupi. 
Mag.  3.5 


Right 
Ascension. 


h  m 
15  6 


s 

23.320 
23.785 
24.269 
24.759 
25.244 

25.713 
26.157 
26.569 
26.947 

27.284 

27.579 
27.830 
28.034 
28.191 
28.299 

28.357 


28.365  — 

28.323  ^^ 

28.233  ^ 

28.098  ^^ 
176 

27.922 


465 
484 
490 
485 
469 


444 
412 
378 
337 
295 


251 
204 
157 
108 
58 


8 


211 
236 
251 
258 
251 


27.711 
27.475 
27.224 
26.966 

26.715 
26.485 
26.290 
26.143 
26.054 

26.034 
26.088 
26.221 
26.430 
26.712 

27.058 
27.458  '~ 
27.899 


230 

195 

147 

89 

20 


54 
133 
209 
282 
346 


441 


DecUna- 
tion. 


-51  47 


If 


9.24 

9.29 

9.74 

10.56 

11.73 

13.18 
14.89 
16.79 
18.85 
21.01 

23.23 
25.47 
27.70 
29.87 
31.94 

33.88 
35.64 
37.17 
38.45 
39.45 


5 

45 

82 

117 

145 

171 
190 
206 
216 
222 

224 
223 
217 
207 
194 

176 
153 
128 
100 
67 


4012    33 

40.45  — 
40.41     * 


40.01 
39.24 

38.13 
36.73 
35.05 
33.20 
31.21 

29.19 
27.21 
25.37 
23.75  ^^^ 

134 


40 

77 

111 

140 
168 
185 
199 
202 

198 
184 


22.41 

21.42 
20.81 
20.60 


99 

61 
21 


23.112 
1.617 


16.48 
-1.270 


-hO.OS 


D^^,  D„a    1^0.3 


-0.06 
-0.7 


XLibzse. 

Mag.  4.7 


Right 
Asoenskm. 


h  m 
15  7 


s 

32.942 
33.268 
33.606 
33.948 
34.286 

34.610 
34.915 
35.199 
35.457 
35.688 

35.890 
36.063 
36.207 
36.321 
36.404 


326 
388 
342 
338 
324 


305 
284 
258 
231 
202 

173 

144 

114 

83 

54 


36.458 
36.479  — 
36.471  ® 


36.432 
36.364 

36.270 
36.152 
36.017 
35.868 
35.714 

35.562 
35.421 
35.302 
35.211 
35.159 

35.152 
35.195 
35.291 
35.440 
35.639 

35.883 
36.164 
36.474  ^^° 


39 
68 
94 

118 
135 
149 
154 
152 

141 

119 

91 

52 

7 

43 

96 

149 

199 

244 

281 


32.607 
l.OCl 


Dedina- 
tion. 


-19  28 


/» 


56.94 
58.19 
59.55 
60.97 
62.40 

63.79 
65.09 
66.28 
67.34 
68.26 

69.02 
69.64 
70.13 
70.49 
70.73 

70.87 


70.92  — 
70.89     ^ 


125 
136 
142 
143 
130 


130 

119 

106 

92 

76 

62 
49 
36 
24 
14 


70.76 

70.54 

70.26 
69.89 
69.44 
68.92 
68.35 

67.74 
67.11 
66.50 
65.94 
65.49 


13 
22 
28 

37 
45 
52 
57 
61 

63 
61 
56 
45 
34 


65.15  ^^ 
64.99  — 
65.04     ^ 


65.31 
65.82 

66.57 
67.53 
68.68 


27 

51 
75 

96 
115 


56.34 
-0.354 


+0.07 
-0.3 


-0.02 
-0.7 


3  Sezpentlt. 
Mag.  5.4 


Right 
Ascension. 


h     m 
15    11 


s 

6.893 
7.192 
7.504 
7.822 
8.136 

8.439 
8.726 
8.991 
9.232 
9.446 

9.632 

9.789 

9.917 

10.017 

10.087 


299 
312 
318 
314 
303 


287 
265 
241 
214 
186 

157 

128 

100 

70 

41 


10.128  ^3 
10.140  — 
10.123  " 


10.077 
10.006 

9.911 
9.794 
9.661 
9.515 
9.364 

9.215 
9.074 
8.953 
8.857 
8.796 

8.776 
8.801 
8.876 
9.001 
9.173 

9.389 
9.642 
9.924 


46 
71 
95 

117 
133 
146 
151 
149 

141 

121 

96 

61 

20 

25 

75 

125 

172 

216 

253 
282 


Declina- 
tion. 


+  5  14 


n 


204 
190 
170 
145 
114 


80 
46 


27.47 
25.43 
23.53 
21.83 
20.38 

19.24 

18.44 

17.98   j^ 

17.88  — 

18.10  ® 
50 

18.60 

19.36 

20.31 

21.41 

22.61 


23.85 
25.09 
26.30 
27.42 
28.44 

29.35 
30.10 
30.71 
31.14 
31.38 

31.44 
31.28 
30.91 
30.30 
29.47 

28.38 
27.07 
25.52 
23.77 

21.87 


76 

95 

110 

120 

124 

124 
121 
112 
102 
91 

75 
61 
43 
24 
6 

16 
37 
61 
83 
109 

131 
155 
175 
190 
202 


19.85 
17.77  ^ 
15.69  ^ 


6.687 
1.004 


34.92 
+0.092 


+0.06 


0.00 


y  TdKDg.  Anst. 
Mag.  3.1 


Right 


h     m 
15    11 


8 

13.62 
14.33 
15.08 
15.86 
16.62 

17.37 
18.08 
18.75 
19.37 
19.92 

20.39 
20.80 
21.11 
21.35 
21.49 

21.55 
21.52 
21.41 
21.21 
20.93 

20.59 
20.19 
19.74 
19.27 
18.80 

18.34 
17.93 
17.56 
17.27 
17.08 

17.00 
17.05 
17.21 
17.50 
17.91 

18.43 
19.03 
19.71 


71 
Tb 
78 
76 
75 

71 
67 
62 
56 

47 

41 
31 
3ft 
14 
6 

3 
11 
90 
28 
34 

40 
45 
47 
47 
46 

41 
37 
29 
19 

8 

5 

16 
29 
41 
52 

60 
08 


D«cUi»- 

tkm. 


-68  22 


30.87 
30.26  jj 
30.15- 
30.54  ^ 
31.38  ^ 

129 


32.67 
34.34 
36.35 
38.64 
41.17 


aoi 

229 
2S3 


43.86 


46.6 


»281 


49.54 
52.40 
55.21 

57.90 
60.40 
62.66 
64.62 
66.23 


287 


281 
299 


230 
2» 

196 
161 

121 


67.44  ^ 
68.22  ^ 
68.52  - 
68.34  ** 
67.68  * 

114 


66.54 
64.97 
63.01 
60.74 
58.22 

55.57 
52.89 
50.29 
47.85 
45.70 

43.90 
42.51 
41.61 


IN 

2r 

2S3 
235 

268 
230 
314 
215 
180 

139 
90 


13.917 
2.715 


40.68 
-2.623 


+0.11 


-0.11 
-0.7 


APPARENT  PLACES  OF  BTAB8,  1918. 


437 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


sUscton 
a  Tune. 


d  Bo^Stit. 

Mag.  3.5 


P  LlbisB. 
Mag.  2.7 


Y  ITn»  MlnoziB. 
Mag.  3.1 


/i  Bo^Stlt  pr. 
Mag.  4.5 


R%fat 


a.  0.9 
10.8 
20.8 
30.8 

b.  9.7 


ir. 


19.7 
1.7 
11.7 
21.6 
31.6 

v.  10.6 
20.6 
30.5 

ky  10.5 
20.5 

30.4 

ne    9.4 

19.4 

29.4 

ty    9.3 

19.3 
29.3 
«.  8.3 
18.2 
28.2 

pt.  7.2 
17.1 
27.1 

t.  7.1 
17.1 


V. 


c. 


27.0 

6.0 

16.0 

26.0 

5.9 

15.9 
25.9 
35.8 


h     m 
15    12 


8 

11.650 
11.966 
12.303 
12.650 
12.997 

13.335 
13.655 
13.951 
14.217 
14.450 

14.646 
14.806 
14.927 
15.009 
15.055 

15.063 
15.035 
14.973 
14.880 
14.765 

14.606 
14.433 
14.244 
14.043 
13.838 

13.636 
13.446 
13.278 
13.138 
13.036 

12.980  _ 
12.975  — 
13.025  " 
13.131  ^^ 
13.292  "^ 

213 


816 
337 
347 
347 
338 


330 
200 
206 
238 

190 


160 
131 

83 

46 

8 

28 

62 

93 

125 

149 

173 
189 
201 
205 
202 

190 
168 
140 
102 
56 


13.505 
13.763 
14.058 


258 
205 


Dedlna- 
tion. 


+33  36 


II 


57.49 
54.87 
52.63 
50.84 
49.57 


262 
224 

179 

127 

73 


48.84 
48.68  — 
49.07  ^ 
49.99  ^ 
51.38  *^ 

179 

53.17 

210 
233 
246 
251 
247 

236 
217 
193 
163 
130 


55.27 

57.60 
60.06 
62.57 

65.04 
67.40 
69.57 
71.50 
73.13 


96 
56 


74.43 
75.39 
75.95   ,. 
76.11  -i? 
75.87   ^ 

64 

75.23 

106 
143 
180 
216 
248 


74.18 

72.75 
70.95 
68.79 

66.31 
63.58 
60.64 
57.53 
54.37 

51.23 
48.23 
45.43 


273 
204 
311 
316 
314 


300 
280 


Blgbt 


h     m 
15    12 


s 

35.800 
36.108 
36.429 
36.755 
37.077 

37.387 
37.681 
37.954 
38.202 
38.424 

38.620 
38.787 
38.927 
39.038 
39.119 


308 
321 
326 
322 
310 


294 
273 
248 
222 
196 


167 

140 

111 

81 

53 


39.172    ^ 

39.194  — 
39.188     ® 


39.151 
39.088 

38.999 
38.887 
38.757 
38.614 
38.465 

38.318 
38.180 
38.061 
37.969 
37.913 

37.899 
37.932 
38.016 
38.150 
38.332 

38:558 
38.821 
39.111 


37 
63 
89 

112 
130 
143 
149 
147 

138 

119 

92 

56 

14 

33 

84 

134 

182 

226 

263 
290 


Dedln*- 
tion. 


-94 


n 


55.56 
57.14 
58.74 
60.29 
61.73 

63.01 
64.11 
64.99 
65.64 
66.07 

66.28 


158 
160 
156 
144 
128 


110 
88 
65 
43 
21 

2 


66.30  — 
66.16   " 


65.88 
65.50 

65.04 
64.52 
63.97 
63.41 
62.83 

62.26 
61.71 
61.18 
60.68 
60.23 

59.84 
59.54 
59.35 
59.27  — 
59.36    • 

27 

59.63 
60.09 
60.78 
61.68 
62.79 


28 
38 
46 

82 
55 
56 
58 

57 

56 

53 
50 
45 

39 

30 
19 


64.08 
65.52 
67.06 


46 
69 
90 

111 
129 

144 
154 


Rigbt 


b     m 
15    20 


8 

47.99 
48.59 
49.27 
50.00 
50.77 

51.53 
52.27 
52.96 
53.57 
54.09 

54.50 
54.80 
54.99 


46.39 

46.69 
47.14 
47.68 


60 
68 
78 
77 
76 

74 
69 
61 
53 
41 

30 
19 
6 


55.05  - 

54.99    • 
19 


54.80 
54.52 
54.14 
53.67 
53.11 

52.50 
51.84 
51.16 
50.45 
49.74 

49.05 
48.39 
47.79 
47.27 
46.82 

46.48 
46.26 


28 
38 
47 
fiO 
61 

66 
68 
71 
71 
69 

66 
60 
52 
45 
34 

22 
9 


46.17  - 

46.21    * 


18 
30 

45 
54 


Dedln*- 
tion. 


Right 


+72    7 


II 


13.19 

10.54 

8.42 

6.90 

6.06 

5.88 
6.40 
7.57 
9.32 
11.60 

14.29 
17.29 
20.49 
23.76 
27.01 

30.12 
33.01 
35.58 
37.78 
39.55 

40.84 
41.62 


265 
212 
152 
84 
J8 

52 
117 
175 


269 


300 
320 
327 
325 
311 

289 
267 
230 
177 
129 


78 


41.89  — 
41.62  " 
40.83   ^ 

139 

39.54 

179 
224 
267 
303 
333 


37.75 

85.51 
32.84 
29.81 

26.48 
22.91 
19.19 
15.42 
11.69 

8.12 
4.81 
1.88 


857 
873 
877 
373 
357 

331 
203 


iPlace 


11.825 
1.201 


72.06 
+0.665 


35.518 
1.013 


52.13 
-0.160 


50.946 
3.257 


32.68 
+3.100 


h  m 
15  21 


8 

23.233 
23.550 
23.890 
24.246 
24.603 

24.953 
25.288 
25.598 
25.881 
26.128 

26.338 
26.509 
26.641 
26.732 
26.782 

26.792 
26.763 
26.696 
26.595 
26.462 

26.299 
26.113 
25.907 
25.688 
25.464 

25.242 
25.032 
24.841 
24.680 
24.557 


817 
340 
856 
857 
850 

835 
810 
288 
247 
210 


171 

133 

91 

50 

10 


29 

67 

101 

133 

163 


186 
206 
219 
224 
222 


210 
191 
161 
123 

77 


24.480  ^ 
24.456  — 
24.488  ^ 
24.581  ^ 
24.730  ^^ 

203 


24.933 
25.186 
25.480 


253 
294 


DecUna- 
tion. 


+37  39 


// 


35.90 
33.21 
30.90 
29.06 
27.76 


269 
231 
184 
130 
73 


27.03 

26.90  — 

27.36   ^ 

28.36  ^^ 

29.85  "• 
190 

31.75 


34.00 
36.49 
39.13 
41.81 

44.46 
46.98 
49.31 
51.39 
53.16 

54.59 
55.63 
56.26 


220 
249 
264 
268 
265 

252 
233 


in 

143 

104 
63 


56.47  — 

56.25  ® 

64 

55.61 


54.53 
53.05 
51.18 
48.94 

46.37 
43.53 
40.45 
37.24 
33.96 

30.71 
27.59 
24.70 


106 
148 
187 
224 
257 

284 
306 
321 
328 
325 


812 


23.562 
1.263 


50.80 
+0.772 


+0.05 
-0.3 


+0.03 

-o.r 


+0.06 


-0.01 
-0.7 


0.00 

-o.a 


+0.13 


+0.05 


+Q.Qa 
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FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


WashJneton 
Mean  Tune. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.8 


Mar. 


19.7 
1.7 
11.7 
21.6 
31.6 


Apr. 


10.6 
20.6 
30.5 
May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.3 
18.2 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    6.0 

16.0 

26.0 

Dec.    5.9 

15.9 
25.9 
35.9 


Ti  Sexpentia. 
Mag.  5.5 


Right 
Afloession. 


Mean  Place 
Sec  9y  Tan  5 


h   m 
15  21 


I>^a,  Dmta 


s 

59.156 
59.448 
59.758 
60.075 
60.393 

60.701 
60.996 
61.270 
61.520 
61.743 

61.937 
62.101 
62.236 
62.339 
62.411 


292 

310 
317 
818 
308 


205 
274 
250 
223 
194 


104 

135 

103 

72 

41 


62.452 
62.462  - 
62.442 
62.393 
62.314 


10 

20 
49 
79 
103 


62.211 

62.084 
61.940 
61.782 
61.616 

61.452 
61.295 
61.156 
61.041 
60.961 

60.921 
60.927 
60.983 
61.089 
61.245 

61.447 
61 .689 
61.962 


127 

144 

l;>8 

IM 
164 

157 

139 

115 

80 

40 

6 

56 

106 

156 

202 

242 
273 


59.103 

1.039 


I>eclina- 
tkm. 


+15  42 


tt 


46.12 
43.81 
41.73 
39.94 
38.50 


231 

208 
179 
144 
108 


cDxaooiiis. 
Mag.  3.5 


Right 


37.47  ^^ 
36.88.  ^^ 
36.72  — 
36.99  ^ 
37.65  ^ 

101 

38.66 


130 
152 
169 
177 
179 


176 
166 
154 
136 
114 


93 
67 
41 


39.96 
41.48 
43.17 
44.94 

46.73 
48.49 
50.15 
51.69 
53.05 

54.19 
55.12 
55.79 
56.20   ^3 
56.33  — 

16 

56.17 
65.73 
54.99 
53.95 
52.64 

51.03 
49.18 
47.08 
44.80 
42.39 

39.91 
37.42 
35.02 


44 
74 

104 
131 
161 


185 
210 
228 
241 
248 


249 
240 


55.98 

+0.281 


+0.06 


J>^if,  D^S    1-0,3 


+0.01 
-O.S 


h     m 
15    28 


s 

5.023 
5.433 
5.888 
6.371 
6.868 

7.359 
7.833 
8.274 
8.670 
9.013 


410 
455 
483 
497 
491 


474 
441 
896 
343 
283 


Declina- 
tion. 


9.296  ^^, 

^•^13  ,,, 

9.661   ^ 

9.741    ^^ 

9.752  — 
66 

9.696 

118 
178 
231 
279 
320 


9.578 

9.400 
9.169 
8.890 

8.570 
8.218 
7.841 
7.451 
7.055 

6.667 
6.298 
5.960 
5.665 
5.427 


352 
377 
890 
396 
888 


869 
838 
295 
238 
174 


^•2^  100 
5.153   ^ 

5.133  — 

5,199   ^ 

5.350  ^^^ 

234 

5.584 
5.892  ^^ 
6.267  ^^* 


+59  14 


tt 


52.11 
49.32 
47.03 
45.32 
44.25 

43.85 
44.12 
45.05 
46.57 
48.63 

51.12 
53.95 
57.01 
60.18 
63.37 

66.44 
69.35 
71.97 
74.25 
76.16 


279 
229 

171 

107 

40 


27 

93 

152 

206 

249 


283 
306 
317 
319 
307 


38  Libns. 
Mag.  5.9 


Right 


291 
262 
228 
190 
145 


77.60  ^ 

78.56 

79.02  ~ 

78.98     * 

78.43  " 
107 

77.36 

155 
201 
244 
282 
316 


75.81 

73.80 
71.36 
68.64 

65.38 
61.95 
58.34 
54.63 
50.92 

47.33 
43.95 
40.91 


343 
361 
371 
371 
359 


338 
304 


6.326 

1.956 


70.30 
+1.681 


h     m 
15    23 


+0.03 
-0.3 


+0.07 


a 

37.990 
38.304 
38.632 
38.966 
39.299 

39.622 
39.928 
40.216 
40.480 
40.720 

40.932 
41.118 
41.276 
41.402 
41.601 

41.568 
41.603 


41.608  — 
41.581   " 


814 
828 
834 
833 
823 


^06 
288 
264 
240 
212 


186 

157 

127 

99 

67 

35 


41.623 

41.438 
41.327 
41.197 
41.051 
40.896 

40.741 
40.595 
40.467 
40.365 
40.299 

40.276 
40.302 
40.379 
40.509 
40.689 

40.915 
41.180 
41.475 


68 
85 

111 
130 
146 
155 
155 

146 

128 

102 

66 

23 

26 

77 

130 

ISO 

220 

265 
295 


37.733 

1.043 


Declhift- 
tion. 


-16  25 


tt 


54.69 
65.96 
67.29 
58.67 
60.02 

61.30 
62.46 
63.49 
64.36 
65.06 

65.61 
66.00 
66.24 
66.37 
66.40 

66.34 
66.20 
66.00 
65.74 
65.44 

65.00 
64.69 
64.26 
63.78 
63.29 

62.78 
62.28 
61.82 
61.43 
61.14 

60.98 
60.98 
61.18 
61.59 
62.22 

63.05 
64.07 
65.26 


34 
38 
35 
28 

16 
03 
87 
70 
55 

89 

24 

13 

3 

6 

14 
20 
90 
80 
35 

40 
44 

47 
49 
51 

50 
40 
89 
29 
16 

0 
20 
41 
63 
83 

102 
119 


/?  CoEOiiA  BorealJs. 
Mag.  3.7 


53.38 
-0.295 


Rt^ 


h     m 
16    24 


8 

26.731 
27.032 
27.353 
27.687 
28.022 

28.350 
28.663 
28.956 
29.222 
29.458 

29.662 
29.831 
29.965 
30.064 
30.126 

30.152 
30.144 
30.103 
30.028 
29.922 

29.790 
29.633 
29.457 
29.269 
29.073 

28.878 
28.692 
28.525 
28.384 
28.280 


301 
821 
834 
835 

328 


813 
283 
960 
230 
204 


160 

134 

99 

02 

20 

8 

41 

75 

100 

132 

157 
170 
188 
190 
195 

180 
107 
141 
104 
62 


28.218 

28.204  — 

28.243  ^ 

28.338  •* 

28.485  "^ 
198 

28.683 
28.926  ^^ 
29.204*^ 


Dedtatt- 
tiin. 


+29  22 


tf 


62.60 
60.00 
67.73 
65.87 
54.48 


2Z7 
IM 
139 

ss 


63.63  jj 
53.30- 
63.52  " 
64.24  " 
65.44  "" 

119 
57.03 


68.95 
61.11 
63.43 
65.32 

68.20 
70.50 
72.64 
74.57 
76.24 


itt 
lie 

82 
239 
» 


314 


107 
138 


77  62 

78.67  ^ 
79.36  3j 
79.68- 
79.63   * 

43 


79.20 
78.38 
77.18 
76.61 
73.72 

71.49 
68.98 
66.25 
63.35 
60.35 

67.34 
54.42 
61.66 


IS 
120 
157 
1» 
233 

%l 
273 
290 
900 

301 

293 
276 


+0.07 


-0.01 


26.896 
1.148 


75.59 
+0.563 


+0.06 


+0.02 
-0^ 
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hinston 
aTnxiA. 


f^  Botfttt. 

Mag.  5.2 


Right 
Ajoeuion. 


1.  0.9 
10.8 
20.8 
30.8 

b.    9.8 


\i. 


19.7 
1.7 
11.7 
21.7 
31.6 

)r.  10.6 
20.6 
30.5 

ly  10.5 
20.5 

30.5 

ne    9.4 

19.4 

29.4 

ly    9.4 

19.3 
29.3 
ig.  8.3 
18.2 
28.2 

pt.  7.2 
17.2 
27.1 

rt.  7.1 
17.1 


)V. 


JC. 


27.1 

6.0 

16.0 

26.0 

5.9 

15.9 
25.9 
35.9 

ti  Place 
9,  Tan  d 


h 
15 


m 
27 


s 
58.568 

58.887 

59.235 

59.599 

59.968 

60.332 
60.681 
61.008 
61.304 
61.566 

61.790 
61.972 
62.113 
62.210 
62.264 

62.274 
62.244 
62.173 
62.064 
61.921 

61.747 
61.546 
61.325 
61.090 
60.848 

60.607 
60.377 
60.168 
59.988 
59.846 


319 
348 
364 
3(19 
364 


349 
327 
296 
262 
224 


182 

141 

97 

54 

10 


30 

71 

109 

143 

174 

201 
221 
235 
242 
241 

230 
209 
180 
142 
93 


59.753 
59.713  — 
59.732  " 
59.812  ^ 
59.952  "^ 

200 

60.152 
60.402^ 
60.698  ^ 


I>6Clill»> 

tion. 


+41     6 


// 


27.85 
25.07 
22.71 
20.84 
19.51 


278 
236 
187 
133 
73 


18.78  j2 
18.66  — 
19.15  ** 
20.19  *^ 
21.76  **^ 

200 


23,76 
26.10 
28.70 
31.45 
34.26 


y  Lnpi  (rMon), 
Mag.  3.0 


37.04 
39.68 
42.14 
44.32 
46.19 

47.70 
48.80 
49.48   ^ 
49.73  — 
49.52   ^^ 

66 


234 
260 
275 
281 
278 

264 
246 
218 
187 
151 

110 
68 


48.86 
47.77 
46.24 
44.30 
42.00 

39.34 
36.40 
33.24 
29.92 
26.54 

23.20 
19.98 
17.02 


109 
153 
194 
230 
266 


294 
316 
332 
338 
334 


322 
296 


Right 


h     m 
15    29 


8 

40.410 
40.790 
41.193 
41.604 
42.014 

42.414 
42.799 
43.161 
43.497 
43.802 

44.077 
44.317 
44.522 
44.688 
44.816 

44.903 
44.949 


44.954  — 

44.916  ^ 

44.837   ^ 
115 


380 
403 
411 
410 
400 


385 
362 
336 
305 
275 


240 
205 
166 
128 

87 


46 


59.037 
1.327 


42.99 
+0.873 


+0.04 
-0.2 


+0.04 
-0.8 


44.722 
44.573 
44.397 
44.202 
43.996 

43.789 
43.594 
43.423 
43.286 
43.194 

43.156 
43.180 
43.267 
43.420 
43.635 

43.906 
44.226 
44.586 


149 
176 
195 
206 
207 


195 

171 

137 

92 

38 

24 

87 

153 

215 

271 

320 
360 


Declina- 
tion. 


-40  53 


/f 


27.71 
27.93 
28.45 
29.24 
30.25 

31.47 
32.83 
34.30 
35.85 
37.44 

39.05 
40.65 
42.22 
43.74 
45.18 

46.53 
47.75 
48.82 
49.73 
50.43 


22 

52 

79 

101 

122 

136 
147 
155 
159 
161 

160 
157 
152 
144 
135 


122 

107 

91 

70 

49 


50.92   23 

51.15  — 

51.13     ' 

60.84   ^ 

50.29   " 
81 

49.48 

103 

122 

136 

145 

146 


48.45 
47.23 
45.87 
44.42 


42.96 
41.55 
40.25 
39.15 
38.27 


141 

130 

110 

88 

59 


37.68   ^ 

37.39  — 

37.40  ^ 


40.217 
1.323 


32.30 
-0.866 


;^Llbne. 

Mag.  4.0 


Right 
Aflcensfen. 


h     m 
15    30 


a 
56.431 
66.738 
67.060 
57.389 
67.718 

68.039 
58.345 
68.633 
68.899 
69.142 

69.368 
69.649 
69.711 
69.845 
69.948 

60.021 

60.063  jQ 

60.073  — 

60.051  ^ 

60.000  " 
82 

69.918 


307 
322 
329 
329 
321 


306 
288 
266 
243 
216 


191 
162 
134 
103 
73 


42 


+0.08 
-0.2 


-0.04 
-0.8 


69.810 
69.681 
69.637 
69.382 


108 
129 
144 
155 
156 


69.226 
69.078 
68.946 
68.840 
68.769 

58.739 
58.757 
68.826 
58.947 
69.117 

59.334 
59.591 
59.877 


148 

132 

106 

71 

30 

18 

69 

121 

170 

217 

257 
286 


Declina- 
tion. 


-14  31 


tr 


2.19 
8.49 
4.86 
6.22 

7.64 

8.76 

9.86 

10.81 

11.57 

12.16 

12.58 
12.82 


130 
136 
137 
132 
122 


110 
95 
76 
59 
42 

24 


12.94  i? 
12.93     ^ 


12.83 

12.64 
12.38 
12.08 
11.73 
11.36 

10.95 

10.52 

10.08 

9.61 

9.14 

8.68 
8.26 
7.86 
7.66 
7.37 

7.31 
7.41 
7.72 
8.22 
8.94 

9.85 
10.94 
12.17 


10 
19 

26 
30 
35 
37 
41 

43 
44 

47 
47 
46 

43 
39 
30 
19 
6 

10 
31 
50 
72 
91 

109 
123 


56.209 

1.033 


0.44 
■0.259 


ot  ConnuB  Borealis. 
Mag.  2.3 


Right 
AscemJon. 


h  m 
15  31 


8 

12.772 
13.066 
13.381 
13.708 
14.039 

14.364 
14.674 
14.967 
15.233 
15.473 

15.681 
16.866 
15.998 
16.105 
16.177 

16.214 


16.218  — 
16.187  ^^ 


294 
315 
327 
331 
325 


310 
293 
266 
240 
208 


175 

142 

107 

72 

37 


16.123 
16.029 

15.906 
15.769 
15.591 
15.409 
15.219 

15.028 
14.845 
14.680 
14.540 
14.434 


64 

94 

123 

147 
168 
182 
190 
191 

183 
165 
140 
106 
64 


14.370 
14.353  — 
14.388  ^ 
14.476  ^ 
14.619  ^^ 

192 

14.811 
15.045  ^* 
15.318  ^^ 


Declina- 
tion. 


+26  69 


/» 


11.48 
8.90 
6.63 
4.73 
3.30 


258 
227 
190 
143 
94 


180 
206 


2.36^ 

1.96  — 

2.07   " 

2.68  •* 

3.76  ^« 
148 

5.24 

7.04 

9.10 
11.32 
13.63 

15.94 
18.18 
20.28 
22.20 
23.87 

25.27 
26.36 
27.09 

27.48 

27.52  — 
34 

27.18 

26.47 

25.40 

23.97 

22.20 


231 
231 

224 
210 
192 
167 
140 


lOS 
74 
39 


20.10 
17.73 
15.11 
12.33 
9.42 

6.49 
3.62 
0.90 


71 

107 
143 

in 

210 

237 
202 
278 
291 
293 

287 
272 


+0.07 

1-0.2 


-0.01 


12.931 
I   1.122 

1+0.05 


23.59 
+0.509 
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APPARENT  PLACES  OF  STARS,  1918. 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahin^n 
Mean  Time. 


C  Cor.  Bor.  uq. 
Mag.  5.1 


Right 
AflOMWinn. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.     7.1 

17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.     6.0 

15.9 
25.9 
35.9 


Mean  Place 
Sec  d,  Tan  d 


D^a,  Dm  a 


h     m 
15    36 


8 

17.007 
17.311 
17.641 
17.987 
18.341 

18.689 
19.026 
19.343 
19.633 
19.892 

20.116 
20.303 
20.451 
20.559 
20.627 

20.655 
20.643 
20.594 
20.507 
20.385 

20.233 
20.055 
19.854 
19.637 
19.412 

19.187 
18.971 
18.771 
18.600 
18.464 


304 
330 
346 
354 
348 


337 
317 
390 
259 
224 


187 

148 

108 

68 

28 

12 

40 

87 

122 

152 

178 
201 
217 
225 
225 

216 
200 
171 
136 
92 


18.372    ^^ 

18.331  — 
18.346  ^^ 
18.419  ^^ 
18.550  ^^^ 

188 

18.738 
18.973  ^ 
19.252  ^'® 


Declina- 

tiOIL 


+36  53 
51.13 


48.36 
45.97 
44.03 
42.62 


277 
230 
104 
141 

86 


41.76  ^ 
41.49  — 
41.81  ^ 
42.69  ^ 
44.07^ 

183 

45.90 

218 
244 
263 
270 
280 


48.08 

50.52 
53.15 
55.85 

58.54 
61.12 
63.54 
65.72 
67.62 


258 
242 
218 
190 
155 


a  Serpentis. 
Mag.  2.8 


Right 
Ajoenrion. 


h     m 
15    40 


282 
301 
310 
313 
306 


200 
279 
257 
236 
200 


183 

155 

126 

08 

66 

36 


70.35 
71.13   3, 
71.50  — 
71.44     ® 

48 

70.96 

9i 

133 

174 

211 

246 


70.04 
68.71 
66.97 
64.86 

62.40 
59.66 
56.67 
53.51 
50.26 

47.02 
43.88 
40.95^ 


274 
299 
316 
325 
324 


314 


17.411 
1.250 


64.95 
+0.751 


+0.04 


D^a,Dma    1^0.2 


+0.03 


8 

13.716 
13.998 
14.299 
14.609 
14.922 

15.228 
15.524 
15.803 
16.060 
16.296 

16.505 
16.688 
16.843 
16.969 
17.067 

17.133 
17.169 
17.174  — 
17.147   ^ 

17.090  *^ 

84 

17.006 
16.895 
16.764 
16.617 
16.459 

16.299 
16.144 
16.003 
15.885 
15.799 

15.751 
15.748  — 
15.793  *^ 
15.889  ^ 
16.033  "^ 

189 

16.222 
IG.  152  ^ 
16.715  ^ 


111 
131 

147 
158 
160 

155 
141 
118 

86 

48 


DflOliDfr- 

tkm. 


+  6  40 


11 


204 
102 
171 
145 
112 

78 
42 


51.11 

49.07 
47.16 
45.44 
43.99 

42.87 

42.09 

41.67 

41.62  — 

41.92  ^ 
61 

42.53 

43.40 

44.48 

45.74 

47.09 

48.49 
49.90 
51.27 
52.55 
53.72 

54.76 
55.64 
56.34 
56.86 
57.17 

57.28 
57.17 
56.81 
56.22 
55.40 

54.32 
53.01 
51.46 
49.71 
47.80 

45.76 
43.67 
41.59 


87 
108 
126 
135 
140 

141 
137 
128 
117 
104 

88 
70 
52 
31 
11 

11 
36 
50 
82 
108 

131 
155 
175 
191 
204 

209 
208 


P  Serpentis. 
Mag.  3.7 


Right 


h     m 
15    42 


13.655 
1.007 


58.05 
+0.117 


+0.06 
-0.2 


0.00 


a 

24.137 
24.416 
24.717 
25.028 
25.343 

25.654 
25.953 
26.236 
26.497 
26.736 

26.947 
27.131 
27.284 
27.408 
27.501 

27.561 
27.589 
27.586 
27.550 
27.483 

27.388 
27.267 
27.126 
26.966 
26.798 

26.626 
26.461 
26.308 
26.180 
26.082 

26.023 
26.009 
26.044 
26.130 
26.266 

26.449 
26.673 
26.933 


279 
301 
311 
316 
811 


209 
283 
261 
230 
211 


184 

153 

124 

03 

60 

28 

3 
36 
67 
05 

121 

141 
160 
168 
172 

165 

153 

128 

08 

50 

14 

35 

86 
136 
183 

224 

260 


DccUna- 
tkm. 


+15  40 


It 


30.29 
27.96 
25.85 
24.01 
22.53 


211 
184 
148 
106 


21-^  65 

20.80 
20.59  — 
20.82  ^ 
21.45  ^ 

99 

22.44 

131 

155 

172 

182 

186 


/c  Serpentii. 
Mag.  4.3 


23.75 
25.30 
27.02 
28.84 

30.70 
32.53 
34.29 
35.91 
37.38 


183 
176 
162 
147 
125 


38.63 

39.67 

40.45  ^ 

40.99   ^ 

41.21  — 
4 

41.17 

40.82 

40.18 

39.25 

38.01 


36.49 
34.71 
32.67 
30.45 
28.07 

25.61 
23.14 
20.73 


35 

64 

03 

124 

152 

178 
204 
222 
238 
246 

247 
241 


24.182 
1.039 


39.29 
+0.281 


+0.05 


+0.01 


Right 


h     m 
15    45 


8 

2.771 
3.048 
3.349 
3.661 
3.978 

4.290 
4.592 
4.878 
5.142 
5.384 

5.597 
5.784 
5.939 
6.063 
6.157 

6.217 
6.244 
6.239 
6.201 
6.131 

6.033 
5.908 
5.762 
5.598 
5.424 

5.247 
5.075 
4.918 
4.782 
4.678 


277 
301 
312 
317 
312 


302 
286 
264 
242 
213 

187 

155 

124 

04 

«0 

27 

5 
38 
70 
08 

125 
146 
164 
174 

in 

172 
157 
;36 
104 
64 


4.614  ^ 
4.594  — 
4.623  * 
4.704  *^ 
4.835  *'^ 

170 


5.014 
5.236 
5.493 


257 


Deellitt. 
tkm. 


+18  23 


n 


28.61 
26.20 
24.03 
22.15 
20.65 


241 
217 
1» 
UO 
107 


19.58 
18.96  „ 
18.81  - 
19.11  " 

19.84  ^ 

m 

20.95 

143 
1« 
US 
19S 
300 

IN 

in 

174 

v& 
m 


22.37 
24.05 
25.90 
27.85 

29.85 
31.81 
33.69 
35.43 
36.98 


109 

39.40  gj 
40.21  ^ 
40.75^ 
40.97  - 

7 


40.90 
40.50 
39.78 
38.75 
37.41 

35.77 
33.87 
31.70 
29.35 
26.85 

24.25 
21.68 
19.19 


40 

73 

103 

134 

164 

190 
317 
235 
230 
300 

257 
349 


2.863 
1.054 


38.11 
+0.332 


+0.05 
-0.2 


+0.01 
-0.8 


APPABENT  PLACES  OF  BTAKS,  1918, 
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APPARENT  PLACES  OF  STABS,  1918. 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlncton 
Mean  Tune. 


Jan.  0.9 
10.9 
20.8 

ao.8 

Feb.    9.8 

19.7 
Mar.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

10.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


/^Txlang.  Auft. 
Mag.  3.0 


Right 
Ajoenrion. 


Mean  Place 
Sec  a,  Tan  d 


T>^a,  Dm  a 


h     m 
15    47 


8 

53.92 
54.50 
55.10 
55.73 
56.38 

57.02 
57.64 
58.22 
58.78 
59.30 

59.76 
60.17 
60.52 
60.81 
61.03 

61.17 
61.22 
61.22 
61.14 
60.98 

60.77 
60.48 
60.15 
59.79 
59.40 

59.02 
58.65 
58.31 
58.04 
57.82 

57.69  3 
57.66  - 
57.74    ^ 


57.91 
58.19 

58.50 
59.01 
59.53 


58 

60 
63 
65 
64 

62 
58 
56 
52 
46 

41 
35 
29 
22 
14 

5 

0 

8 

16 

21 

29 
33 
36 
39 

38 

37 
34 
27 
22 
13 


17 
28 
37 

4a 
52 


I>eclJnA- 
tion. 


-63  10 


// 


36.22 
35.33 
34.87 


46 
3 


34.84  — 

35.23   ^ 
79 

36.02 


37.17 
38.64 
40.40 
42.40 

44.60 
46.93 
49.38 
51.88 
54.38 

56.83 
59.19 
61.37 
63.35 
65.04 


115 
147 
176 
200 
220 


233 
245 
250 
250 
245 


236 
218 
198 
160 
140 


^'^  101 

67.45  ^, 
68.07  jg 
68.25  — 
68.00   ^ 

71 


67.29 
66.16 
64.64 
62.79 
60.64 

58.32 
55.90 
53.47 
61.13 
48.99 

47.11 
45.57 
44.42 


113 
152 
185 
215 
232 


242 
243 

2:m 

214 
1S8 


154 
115 


A.liibnB. 
Mag.  5.1 


Right 


54.265 
2.216 


44.26 
-1.978 


h      m 
15    48 


s 

34.390 
34.696 
35.020 
35.355 
35.692 

36.024 
36.344 
36.648 
36.934 
37.196 

37.435 
37.647 
37.833 
37.988 
38.113 


306 
324 
335 
337 
332 


320 
304 
286 
262 
230 

212 

186 

155 

125 

95 


38.208 

38.268   ^ 

38.294  — 

38.286     * 

38.245   *^ 
74 

38.171 


38.069 
37.940 
37.792 
37.632 

37.467 
37.305 
37.159 
37.038 
36.950 

36.904 
36.906 
36.960 
37.067 
37.226 

37.434 
37.685 
37.968 


102 
129 
148 
160 
165 


162 

146 

121 

88 

46 


2 

54 

107 

159 

208 

2^)1 
283 


I>eoUna- 
tion. 


-19  55 


n 


23.22 
24.19 
25.26 
26.40 
27.56 

28.68 
29.73 
30.69 
31.53 
32.23 

32.82 
33.28 
33.63 
33.87 
34.03 

34.12 


97 
107 
114 
116 
112 

105 
96 
84 
70 
50 

46 
85 
24 
16 
9 

3 


34.15  — 

34.12     ^ 


34.03 
33.89 

33.69 
33.43 
33.11 
32.73 
32.30 

31.83 
31.32 
30.80 
30.30 
29.86 

29.51 
29.29 
29.22  — 
29.33   " 


9 
14 

20 

26 
32 
38 
43 
47 

51 
52 
50 
44 
35 

22 


29.65 

30.16 
30.87 
31.75 


32 
51 

71 

88 


+0.10 


/V^.  D^d    1-0.2 


-0.07 


34.228 
1.064 


22.94 
-0.362 


+0.07 
-0.2 


-0.01 

-o.a 


Y  Sezpentit. 
Mag.  3.9 


Right 


h     m 
15    52 


a 
89.783 

40.056 
40.351 
40.660 
40.974 

41.285 
41.586 
41.874 
42.141 
42.386 

42.605 
42.798 
42.961 
43.095 
43.197 

43.267 
43.305 
43.310  -^ 
43.282  ^ 
43.222  ~ 


273 
205 
309 
814 
311 


301 
288 
267 
245 
219 

193 
163 
134 
102 
70 


38 


43.133 
43.016 
42.877 
42.718 
42.549 

42.374 
42.203 
42.046 
41.910 
41.804 


117 
139 
159 
160 
175 

171 
157 
136 
106 
68 


41.736 
41.712  — 
41.736   ^ 

41.811   ^^ 

41.937  ^* 
174 

42.111 


42.327 
42.580 


216 
2.'>3 


39.876 
1.040 


Declina- 
tion. 


+15  55 


tt 


33.78 
31.41 
29.25 
27.36 
25.82 

24.67 
23.96 
23.70  — 
23.88  " 
24.46  " 

96 

25.42 


237 
216 
189 
154 
115 


71 


28.71 
28.23 
29.95 
31.77 

33.64 
35.50 
37.28 
38.93 
40.42 

41.71 
42.77 
43.67 
44.11 
44.37 

44.34 
44.01 
43.38 
42.45 
41.21 

39.69 
37.90 
35.86 
33.62 
31.22 

28.73 
26.23 
23.78 


129 
152 
172 
182 
187 


186 
178 
165 
149 
129 


106 

80 

54 

26 

3 

33 

63 

93 

124 

152 

179 
204 
224 
240 
249 

250 
245 


42.38 

+0.285 


+0.05 


+0.01 


T  Soozpli. 

Mag.  3.0 


Ri^t 


h     m 
15    53 


8 

53.410 
53.725 
54.059 
54.407 
54.757 

55.103 
55.438 
55.768 
56.058 
56.337 

56.690 
56.818 
57.016 
67.185 
57.323 

57.427 

67.495 

67.528  — 

57.525     * 

57.485   *° 
75 

57.410 


815 
334 
348 
350 
346 


335 
320 
300 
279 
253 

228 
198 
160 
138 
104 


68 


57.304 
67.171 
57.017 
66.847 

66.673 
66.602 
66.348 
56.217 
66.120 

56.065 
66.065 
66.117 
56.223 
56.384 

56.596 
56.853 
57.146 


106 

133 
154 
170 
174 


171 

154 

131 

97 

55 

0 

52 

106 

161 

212 

257 
303 


Dediu. 
tioo. 


-25  52 


tt 


43.56 
44.23 
45.05 
45.98 
47.00 

48.05 
49.10 
50.12 
51.08 
51.96 

52.77 
53.49 
64.14 
64.71 
55.20 

55.63 
55.99 
56.28 
56.50 
56.63 

56.66 
56.59 
56.42 
56.13 
55.72 

55.20 
54.60 
53.94 
53.22 
52.53 

61.87 
51.29 
50.85 
50.59 
50.50  — 

14 

50.64 
50.98 
51.52 


67 

« 
108 
105 

10& 
102 

96 

88 

81 

73 
66 
57 
49 
43 

36 

» 

22 

13 

3 

m 

I 

17 
29 
41 
52 

60 
66 
72 
60 
66 

58 

44 

26 


a4 

54 


53.266 
1.111 


44.63 
-0.485 


+0.07 
1-0.2 


-0.02 
-0.9 


APPARENT  PLACES  OF  STABS,  1918 


443 
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sUncton 
mTvne. 


€  Coioim  Borealis. 
Mag.  4.2 


Right 
Asoension. 


n. 


0.9 

10.9 

20.8 

30.8 

b.  9.8 


IT. 


19.8 
1.7 
11.7 
21.7 
31.6 

:>r.  10.6 
20.6 
30.6 
10.5 
20.5 


*y 


30.5 

ine  9.5 

19.4 

29.4 

ily  9.4 

19.3 
29.3 

Off.  8.3 
18.3 
28.2 

!pt.  7.2 
17.2 
27.2 

?t.  7.1 
17.1 


JV. 


5C. 


27.1 

6.0 

16.0 

26.0 

6.0 

15.9 
25.9 
35.9 


h   m 
15  54 


8 

11.212 
11.487 
11.790 
12.108 
12.433 

12.758 
13.074 
13.373 
13.654 
13.908 

14.136 
14.332 
14.496 
14.626 
14.723 


275 
303 
318 
325 
325 


316 
2M 
281 
254 
228 


196 

164 

130 

97 

60 


14.783 
14.807  — 
14.794  ^' 


ti  Place 
J,  Tan  d 


14.748 
14.667 

14.555 
14.415 
14.249 
14.067 
13.873 

13.674 
13.479 
13.297 
13.139 
13.012 


46 

81 

112 

140 
166 
182 
194 
199 

195 
182 
158 
127 
88 


12.924  ^^ 
12.882  — 
12.891  * 
12.954  ^ 
13.069  "* 

167 


13.236 
13.450 
13.703 


214 
253 


D«cllxia- 
tlon. 


+27     6 


/I 


41.51 
38.88 
36.51 
34.52 
32.97 


263 
237 
199 
155 

106 


31.91   ^ 

31.37  — 

31.38  * 
31.89  " 
32.89  ^~ 

141 

34.30 

179 
206 
225 
237 
240 


<^  Soorpil. 
Mag.  2.5 


36.09 
38.15 
40.40 
42.77 

45.17 
47.52 
49.77 
51.83 
53.67 


235 
225 
206 
184 
156 


55.23 
56.49 
57.43 
58.01   2j 
58.22  — 

16 


126 
94 
58 


58.06 
57.53 
56.63 
55.34 
53.70 

51.73 
49.47 
46.93 
44.20 
41.34 

38.41 
35.52 
32.75 


53 

90 

129 
164 
197 


226 
254 
273 
286 
293 


289 
277 


Right 
AsomsioiL 


h     m 
15    55 


29.012 
29.318 
29.643 
29.981 
30.322 

30.660 
30.987 
31.299 
31.593 
31.865 

32.113 
32.335 
32.531 
32.697 
32.833 


306 
325 
338 
341 
338 


327 
312 
294 
272 
248 

222 
196 
166 
136 
105 


32.938 
33.005 


67 


33 

33.038  — 
33.036     ^ 


11.491 
1.123 


52.38 
+0.512 


+0.05 
Uo.2 


+0.02 
-0.9 


32.998 

32.927 
32.825 
32.696 
32.546 
32.381 

32.212 
32.047 
31.894 
31.766 
31.671 

31.618 
31.614 
31.663 
31.765 
31.921 

32.126 
32.374 
32.657 


38 
71 

102 
129 
150 
165 
109 

166 

153 

128 

95 

53 

4 

49 
102 
156 
205 

248 
283 


Declina- 
tion. 


-22  23 


/I 


21.30 
22.11 
23.05 
24.07 
25.13 

26.19 
27.21 
28.16 
29.02 
29.78 

30.42 
30.97 
31.42 
31.78 
32.07 

32.28 
32.44 
32.54 
32.58  — 
32.55     ^ 


81 

94 

102 

106 

106 

102 
95 
86 
76 
64 

55 
45 
36 
29 
21 

16 
10 


Mag.  4.1 


32.46 
32.29 
32.03 
31.71 
31.30 

30.82 
30.29 
29.72 
29.15 
28.60 

28.12 
27.75 
27.53 


27.47  — 

27.62   ^* 
33 


17 
26 
32 
41 

48 

53 
57 
57 
55 

48 

37 
22 


27.95 
28.48 
29.19 


53 

71 


Right 
Asoension. 


h 
16 


m 
0 


28.874 
1.082 


21.59 
-0.412 


+0.07 
-0.2 


-0.01 
-0.9 


a 
19.469 
19.823 
20.232 
20.681 
21.154 

21.636 
22.113 
22.571 
22.998 
23.381 

23.713 
23.986 
24.197 
24.340 
24.417 

24.426 
24.368 
24.247 
24.065 
23.827 

23.540 
23.211 
22.847 
22.458 
22.054 

21.647 
21.250 
20.874 
20.532 
20.237 

20.002 
19.834 
19.744 


354 
409 
449 
478 
482 


477 
458 
427 
383 
332 


273 

211 

143 

77 


58 
121 
182 
238 
287 

329 
304 
389 
404 
407 


397 
376 
342 
295 
235 

168 
90 

8 


19.736  — 
19.814   ^® 

161 

19.975 
20.217  ^^^ 
20.530  ^^^ 


Declina- 
tion. 


+58  46 


// 


46.99 
43.95 
41.33 
39.25 
37.76 


304 
262 
206 
149 
82 


36.94 
36.78  — 
37.31   ^ 
38:46  "* 
40.21  ^^* 

224 

42.45 

267 

297 
317 
326 
325 


/3  Scoxpil. 
Mag.  2.9 


Right 
Ascension. 


45.12 
48.09 
51.26 
54.52 

57.77 
60.91 
63.84 
66.49 
68.81 


314 
293 
265 
232 
191 


146 
90 


70.72 
72.18 
73.17   ^^ 
73.66  — 
73.63     * 

54 


73.09 
72.04 
70.51 
68.50 
66.06 

63.24 
60.08 
56.65 
53.06 
49.38 

45.73 
42.22 
38.96 


106 
153 
201 
244 
282 


316 
343 
359 
368 
365 


351 
326 


21.100 
1.929 


62.13 
+1.650 


h   m 
16    0 


a 
40.041 

40.337 

40.654 

40.983 

41.319 

41.650 
41.973 
42.280 
42.571 
42.841 

43.088 
43.310 
43.607 
43.675 
43.813 

43.919 
43.991 
44.028 


44.031  — 

43.997   ^ 
67 


206 
317 
329 
330 
331 

323 
307 
291 
370 
247 

222 
197 
168 
138 
106 

72 
37 


43.930 
43.834 
43.708 
43.562 
43.401 

43.233 
43.070 
42.917 
42.788 
42.690 


96 
126 
146 
161 
168 


163 

153 

120 

98 

56 


42.634 

42.623  — 

42.665   " 

42.761   ^ 

42.908  ^^^ 
196 

43.104 

43.342  ^ 

43.617  ^^ 


Dedina- 
tion. 


-19  34 


#/ 


55.33 
56.23 
57.24 
58.30 
59.37 

60.42 
61.39 
62.26 
63.01 
63.64 

64.14 
64.52 
64.78 
64.96 
65.06 

65.10 
65.09 
65.03 
64.92 
64.77 

64.58 
64.33 
64.04 
63.70 
63.31 

62.87 
62.40 
61.93 
61.48 
61.07 

60.74 
60.53 
60.46  — 
60.57   " 


90 
101 
106 
107 
106 

97 
87 
76 
68 
50 

88 
96 
18 
10 
4 

1 

6 

11 

15 

19 

25 
20 
34 
39 
44 

47 
47 
46 
41 
33 

21 


60.86 

61.34 
62.01 
62.83 


29 

48 

67 
82 


39.924 
1.062 


55.00 
-0.356 


+0.02  +0.06       1+0.07  -0,01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


htawtoD 
QTune. 


1. 


b. 


IT. 


)r. 


^y 


0.9 
10.9 
20.8 
30.8 

9.8 

19.8 
1.7 
11.7 
21.7 
31.7 

10.6 
20.6 
30.6 
10.5 
20.5 


30.5 

ne    9.5 

19.4 

29.4 

ly    9.4 

19.4 
29.3 
ig.  8.3 
18.3 
28.2 

pt.  7.2 
17.2 
27.2 

.*t.  7.1 
17.1 


>v. 


c. 


27.1 

6.1 

16.0 

26.0 

6.0 

15.9 
25.9 
35.9 


I  Place 

;  Tan  d 


^  Ophlnohl. 
Mag.  3.0 


Right 
Ascensiaii. 


h      m 
16    10 


8 

2.820 
3.088 
3.378 
3.683 
3.994 

4.303 
4.605 
4.896 
5.171 
5.427 

5.663 
5.875 
6.062 
6.223 
6.355 

6.457 
6.526 
6.564 


6.568  — 

6.537   ^* 
62 


268 
290 
305 
311 
309 


302 
291 
275 
256 
236 


212 
187 
161 
132 
102 

69 
38 


6.475 

6.384 
6.265 
6.126 
5.971 

5.809 
5.648 
5.496 
5.364 
5.261 


91 

119 
139 
155 
162 

161 
152 
132 
103 
67 


6.194  ^^ 
5.170  — 
5.194  ^ 
5.267  ^ 
5.390  ^® 

169 

5.559 
5.772  ^^^ 
6.018  ^ 


Decllna- 
tlcm. 


-  3  29 


// 


159 
155 
146 
131 
109 

86 
58 
31 


6.34 

7.93 

9.48 
10.94 
12.25 

13.34 
14.20 
14.78 
15.09 
15.14  — 

22 

14.92 
14.49 
13.88 
13.10 
12.24 

11.31 
10.36 

9.40 

8.49 

7.62 

6.82 
6.12 
5.51 
4.99 
4.58 

4.31 
4.15 
4.13 
4.26 
4.58 

5.07 
5.75 
6.63 
7.71 
8.97 

10.36 
11.88 
13.46 


(T  Cor.  Bor.  9eq, 

Mag.  5.8 


43 
61 
78 
86 
93 

95 
96 
91 
87 
80 

70 
61 
52 
41 
27 

16 
2 

13 
32 
49 

68 

88 

108 

126 

139 

152 
158 


Right 
Asomsioa. 


h  m 
16  11 


2.798 
1.002 


2.61 
•0.061 


+0.06 
-0.2 


0.00 
-0.9 


a 

35.912 
36.179 
36.479 
36.799 
37.133 

37.471 
37.804 
38.125 
38.426 
38.704 

38.954 
39.172 
39.357 
39.504 
39.614 

39.684 
39.713 
39.703 
39.655 
'39.568 

39.445 
39.291 
39.110 
38.905 
38.686 

38.460 
38.236 
38.024 
37.832 
37.671 

37.549 
37.475 
37.452 
37.485 
37.574 

37.720 
37.916 
38.157 


267 
300 
320 
334 
338 


333 
321 
301 
278 
250 


218 
185 
147 
110 
70 

29 

10 

48 

87 

123 


154 
181 
205 
219 
226 


224 
212 
192 

161 
122 

74 
23 

33 

89 

146 


196 
241 


DecUna- 
tlaa. 


+34     3 


f/ 


46.18 
43.33 
40.79 
38.65 
36.99 


285 
254 
214 
166 
113 


35.86 

35.29  — 
35.31  ^ 
35.89  ^ 
37.01  "^ 

158 

38.59 

199 
230 
253 
266 
271 


40.58 
42.88 
45.41 
48.07 

50.78 
53.46 
56.01 
58.38 
60.50 


268 
255 
237 
212 
182 


63.82  ^^^ 

64.94   ^3 

65.67 

65.99  — 
9 


65.90 
65.37 
64.43 
63.08 
61.33 


59.21 
56.76 
54.04 
51.10 
48.00 

44.84 
41.72 
38.75 


53 

94 

135 

175 

212 

245 
272 
294 
310 
316 

312 
297 


36.434 
1.207 


57.19 
+0.676 


+0.05 
1-0,2 


+0.02 
-0.9 


19  ITruB  IQiioils. 
Mag.  5.5 


Right 
Asocosioii. 


h     m 
16    13 


8 

3.46 
4.05 
4.76 
5.57 
6.46 

7.40 

8.35 

9.27 

10.13 

10.91 

11.68 
12.12 
12.52 
12.76 
12.85 

12.79 
12.58 
12.21 
11.72 
11.10 

10.38 
9.56 
8.67 
7.74 
6.78 

5.81 
4.86 
3.95 
3.10 
2.35 

1.70 
1.19 
0.83 
0.63 
0.61 

0.76 
1.08 
1.57 


59 
71 
81 
89 
94 

95 
92 

86 
78 
67 

64 

40 

24 

9 

6 

21 
37 
49 
62 
72 

82 
89 
93 
96 
97 

95 
91 
85 
75 
65 

51 

36 

20 

2 

15 

32 
49 


DecIiDA- 
tion. 


+76    4 


ft 


49.07 
46.04 
43.46 
41.39 
39.95 


303 
258 
207 
144 
80 


39.15 
39.03  — 
39.60  *^ 
40.80^* 
42.69  ^^ 

230 

44.89 

272 

303 

323 

332 

331 


47.61 

50.64 
53.87 
57.19 

60.50 
63.69 
66.67 
69.37 
71.72 


319 
298 
270 
235 
194 


147 
99 


73.66 

75.13 

76.12   ^^ 

76.61  — 

76.57     * 
56 

76.01 

106 

157 

203 

246 

284 


y*  Nozmas. 
Mag.  4.1 


Right 
Aaoension. 


74.95 
73.38 
71.35 
68.89 

66.05 
62.87 
59.43 
55.84 
52.16 

48.51 
45.02 

41.77 


318 
344 
359 
368 
365 


349 
325 


8.672 

4.158 


64.08 
+4.036 


h     m 
16    13 


8 

41.554 
41.961 
42.382 
42.837 
43.302 

43.769 
44.228 
44.672 
45.095 
45.492 

45.869 
46.191 
46.486 
46.738 
46.944 

47.102 
47.209 


397 
431 
455 

465 
467 


469 
444 

423 
397 
367 


332 
295 
252 
206 

158 

107 


53 
47.262  — 

47.259     ^ 

47.204  " 

107 

47.097 

154 

197 

228 

252 

262 


-0.03 
-0.2 


+0.12 


46.943 
46.746 
46.518 
46.266 

46.004 
45.746 
45.504 
45.293 
45.127 


258 
242 
211 
166 
110 


45.017  ^3 
44.974  — 
45.003  ^ 
45.107  ^^ 
45.287  ^^ 

249 

45.536 
45.847  ^^^ 
46.212  ^ 


Declina- 
tion. 


-49  57 


// 


63 
31 


14.95 

14.32 

14.01 

14.00  — 

14.31   ^^ 
57 


14.88 
15.71 
16.76 
18.00 
19.39 

20.91 
22.54 
24.24 
25.98 
27.74 

29.48 
31.16 
32.75 
34.21 
35.60 

36.56 
37.37 
37.91 


83 

lOS 
124 
139 
152 

163 
170 
174 
176 
174 

168 
159 
146 
129 
106 

81 
54 


38.12  — 

38.01    " 
44 

37.57 

78 
106 
134 
157 
171 

180 
180 
174 
158 
139 


36.79 
35.71 
34.37 
32.80 

31.09 
29.29 
27.49 
25.75 
24.17 


22.78 
21.66 
20.83 


112 
88 


41.667 
1.554 


20.31 
-1.190 


+0.09 


-0,04 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahinfftan 
MeanTnne^ 


Feb. 


Har. 


Jan.  0.9 
10.9 
20.9 
30.8 
9.8 

19.8 
1.7 
11.7 
21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July    9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


Mean  Place 
Sec  ^,  Tan  d 


OL  Scoxpii, 
(ilntores.) 
Mag.  1.2 


Right 
Afloensian. 


h      m 
16    24 


203 
318 
336 
346 
846 


342 
331 
316 
208 
278 


8 

22.633 
22.926 
23.244 
23.580 
23.925 

24.270 
24.612 
24.943 
25.259 
25.557 

25.835 
26.089 
26.319 
26.520 
26.689 

26.826 
26.926 
26.989  23 
27,012  — 
26.996  " 

66 
26.941 
26.852 
26.729 
26.581 
26.412 

26.233 
26.052 
25.882 
25.731 
25.610 


264 
230 
201 
169 
137 


100 
63 


80 
123 
148 
169 
170 

181 
170 
161 
121 
80 


25.530 
25.496  — 
25.516  * 
25.590  ^* 
25.720  ^^ 

181 

25.901 
26.130  ^ 
26.399  ^ 


DecUna- 
tian. 


-26  15 


It 


2.87 
3.29 
3.86 
4.55 
5.30 

6.10 
6.89 
7.66 
8.39 
9.06 

9.67 
10.22 
10.72 
11.16 
11.57 

11.93 
12.26 
12.54 
12.77 
12.96 

13.08 
13.12 
13.07 
12.92 
12.65 

12.29 
11.83 
11.28 
10.68 
10.04 

9.42 
8.84 
8.35 
7.99 
7.79 

7.75 
7.90 
8.22 


42 
67 
00 

76 
80 

70 
77 
73 
67 
61 

66 
60 
44 
41 
36 

33 
28 
23 
10 
12 

4 

6 
16 
27 
36 

46 
66 
60 
64 
62 

68 
40 
36 
20 
4 

16 
32 


y^HeroulU. 

Mag.  2.8 


Right 
Afloensian. 


h   m 
16  26 


22.597 
1.115 


3.91 
-0.493 


B,ira,  D«»a   +0.07     -0.01 
D^a,D^d    1^0.2  -0.9 


8 

41.290 
41.537 
41.812 
42.107 
42.416 

42.728 
43.038 
43.338 
43.625 
43.893 

44.139 
44.360 
44.554 
44.717 
44.849 

44.947 

45.009 

45.035  — 

45.025  ^° 
46 

81 

114 
141 
166 
182 
102 

103 
186 
168 
142 
107 

64 


247 
276 
206 
300 
312 


310 
300 
287 
268 
346 

221 
104 
163 
132 
08 


62 


44.979 

44.898 
44.784 
44.643 
44.477 
44.295 

44.103 
43.910 
43.724 
43.556 
43.414 

43.307 
43.243 
43.226  — 
43.259  ^ 
43.344   ^ 

136 

43.480 

182 
222 


43.662 
43.884 


DeoUnft- 
ti<m. 


+21  39 


// 


54.54 
52.01 
49.68 
47.65 
46.01 


253 
233 
203 
164 
122 


44.79   ^, 

44.05 

43.81  — 

44.07   ^ 

44.79   ^^ 
116 

45.94 


47.46 
49.27 
51.33 
53.52 

55.78 
58.05 
60.25 
62.31 
64.21 

65.87 
67.29 
68.41 
69.22 
69.71 

69.86 
69.66 
69.12 
68.23 
67.00 

65.44 
63.58 
61.43 
59.06 
56.50 

53.85 
51.17 
48.55 


152 
181 
206 
210 
226 

227 
220 
206 
100 
166 


142 

112 

81 

40 

15 

20 

64 

80 

123 

166 

186 
215 
237 
256 
265 

268 
262 


A.  Ophluolil. 

Mag.  3.8 


Right 
Aflomsfton. 


41.609 
1.076 


62.54 
+0.397 


h      m 
16    26 


8 

46.504 
46.756 
47.032 
47.325 
47.628 

47.932 
48.233 
48.525 
48.803 
49.065 

49.308 
49.530 
49.727 
49.897 
50.041 

50.153 
50.233 
50.281 


252 
276 
203 
803 
304 


801 
202 
278 
262 
243 

222 
107 
170 
144 
112 

80 
48 


+0.05 
-0.2 


+0.01 
-0.9 


50.294  — 
50.272  ^ 

66 


50.217 
50.130 
50.015 
49.877 
49.722 

49.555 
49.387 
49.227 
49.083 
48.966 


87 

116 
138 
156 
167 

168 
160 
144 
117 
84 


48,882  ^2 
48.840  — 
48.843  ^ 
48.896  " 
48.998  ^^ 

140 
49.147 


49.340 
49.569 


103 
220 


DeoUn** 
tion. 


+  29 


It 


179 

in 

166 
186 
110 


80 
40 


40.51 
38.72 
37.01 
35.45 
34.09 

32.99 
32.19 
31.70   ^ 
31.55  — 
31.72   " 

46 

32.18 
32.91 
33.85 
34.97 
36.19 

37.49 
38.81 
40.11 
41.35 
42.50 

43.54 
44.46 
45.22 
45.83 
46.28 

46.54 


73 

M 

112 

122 

130 

132 
130 
124 
116 
104 

02 
76 
61 
46 
96 

0 


46.63  — 
46.53   ^^ 


46.22 
45.71 

44.98 
44.04 
42.88 
41.52 
39.99 

38.32 
36.56 
34.77  ^^ 


31 
61 
73 

04 
116 
136 
153 
167 

176 


46.578 
1.001 


44.93 
+0.038 


+0.06 


0.00 
-0,9 


ADimoonJ 
Mag.  5.0 


Right 


h      m 
16    28 


8 

4.95 
5.34 
5.82 
6.38 
6.99 

7.64 
8.29 
8.94 
9.55 
10.12 

10.62 
11.03 
11.36 
11.60 
11.73 

11.76 
11.69 
11.53 
11.26 
10.91 

10.49 
9.99 
9.44 

8.85 
8.24 

7.60 
6.98 
6.37 
5.80 
5.29 

4.85 
4.50 
4.26 
4.11 
4.09 

4.19 
4.41 
4.74 


30 
48 
56 
61 
66 

65 
66 
61 
67 
60 

41 
83 
24 
13 
3 

7 
16 
27 
36 
42 

60 
66 
60 
61 
64 

62 
61 
67 
61 
44 

35 
24 

15 
2 

10 

22 
83 


8.196 

2.783 


D< 


30 
27 
24 
22 
20 

19 
19 
19 
20 
22 

24 
26 
29 
33 
36 

39 
43 
46 
49 
51 

53 
55 
56 
57 
57 

57 
56 
55 
53 

51 

48 
45 
42 
39 
35 

31 
28 
24 


44 

+2 


0.00 
-0.2 


+0. 
-0. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WuhlnstoQ 
MMnTnne. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.     9.8 

19.8 
Mar.  1.7 
11.7 
21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July     9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.     6.0 

16.0 
25.9 
35.9 


T  Scoipil. 
Mag.  2.9 


Bjgbt 
Aiflflniion. 


h      m 
16    30 


8 

46.485 
46.778 
47.097 
47.434 
47.782 

48.132 
48.478 
48.816 
49.140 
49.446 

49.733 
49.996 
50.234 
50.444 
50.622 

50.767 
50.876 
60.946 
50.975 
50.964 

50.915 
50.827 
50.706 
50.556 
50.386 

50.203 
50.018 
49.841 
49.684 
49.557 


203 
319 
337 
848 

350 


346 
338 
824 
306 
287 


263 
238 
210 
178 
145 

100 
70 
29 

11 
49 

88 
121 
150 
170 
183 

185 
177 
157 
127 
88 


49.469 

49.429  — 

49.441   " 

49.509   ^ 

49.633^ 
178 

49.811 

50.038^ 

50.305*^^ 


Declinar 
tiom. 


-28     2 


// 


47.94 
48.24 
48.68 
49.24 
49.89 

50.61 
51.35 
52.08 
52.78 
53.45 

54.08 
54.67 
55.22 
55.73 
56.21 

56.65 
57.06 
57.44 
57.77 
58.05 

58.25 
58.38 
58.41 
58.33 
58.11 

57.78 
57.34 
56.79 
56.16 
55.48 

54.79 
64.12 
63.52 
63.04 
62.69 

52.62 
52.52 
62.71 


30 
44 

66 
65 
72 

74 
73 
70 
67 
63 

50 
66 
51 
48 
44 

41 
38 
33 
28 
20 

13 
3 

8 
22 
33 

44 

65 
63 
68 
69 

67 
60 
48 
35 
17 

0 
19 


(THeronlis. 

Mag.  4.2 


Right 
Ajoenalon. 


h   m 
16  31 


8 

26.654 
26.914 
27.214 
27.645 
27.897 

28.259 
28.622 
28.976 
29.315 
29.630 

29.918 
80.171 
30.386 
30.660 
30.691 


260 
300 
831 
352 
362 


363 
354 
330 
315 
288 


253 
216 
174 
131 
85 


30.776 
30.814  — 
30.806  * 


30.752 
30.66$ 

30.513 
30.334 
30.121 
29.882 
29.623 

29.355 
29.086 
28.824 
28.583 
28.372 

28.201 
28.078 
28.011 


64 

90 

140 

179 
213 
239 
259 

268 

270 
261 
241 
211 
171 

123 
67 
8 


28.003  — 

28.059   ^ 
117 

28.176 


28.351 
28.579 


176 
228 


Declina- 
tion. 


+42  35 


II 


68.63 
65.46 
62.71 
60.38 
68.65 

57.30 
66.65 


66.64  — 
57.23  ** 
68.41  ^^* 

171 

60.12 


307 
275 
233 
183 
125 


65 


62.27 

64.79 
67.67 
70.61 

73.54 
76.62 
79.42 
82.12 
84.67 

86.70 
88.47 
89.86 
90.80 
91.30 

91.33 
90.89 
89.99 
88.63 
86.83 

84.63 
82.05 
79.17 
76.03 
72.73 

69.35 
65.99 
62.78 


216 
252 
278 
204 
303 

208 
290 
270 
246 
213 


177 

130 

04 

60 

3 

44 

00 
136 
180 
220 

258 
2S8 
314 
330 
338 

336 
321 


C  Ophluohi. 
Mag.  2.7 


Right 
AsosQsion. 


h      m 
16    32 


260 
284 
302 
311 
313 


311 
301 
290 
275 
256 


236 
212 
187 
169 
128 

97 
61 


8 

38.481 
38.741 
39.025 
39.327 
39.638 

39.951 
40.262 
40.563 
40.853 
41.128 

41.384 
41.620 
41.832 
42.019 
42.178 

42.306 
42.403 
42.464 
42.490  — 
42.480  ^° 

44 

42.436 
42.356 
42.247 
42.113 
41.960 

41.795 
41.627 
41.467 
41.323 
41.206 

41.123 
41.082 
41.088 
41.145 
41.251 

41.406 
41.605 
41.841 


80 
109 
134 
153 
165 

168 
160 
144 
118 
82 

41 

6 

67 

106 

165 

199 

236 


Declina- 
tion. 


-10  24 


II 


118 
119 
116 
108 
96 


9.02 
10.20 
11.39 
12.54 
13.62 

14.67 
15.35 
15.94 
16.33 
16.60  — 

3 
16.47 
16.27 
15.92 
16.46 
14.91 


78 
69 
39 


14.31 

13.68 
13.04 
12.42 
11.83 

11.27 
10.76 
10.29 

9.86 

9.49 

9.17 
8.92 

8.63  — 

8.64  ^ 

12 

8.76 

9.04 

9.47 
10.06 
10.83 

11.74 
12.78 
13.91 


20 
36 
46 
66 

60 

63 
64 
62 
59 
66 

61 
47 
43 
37 
32 

25 
19 


28 
43 
59 
77 
91 

104 
113 


MSooipil. 
Mag.  5.0 


Right 
Aaoensian. 


h      m 
16    36 


267 
292 
311 
320 
324 


321 
314 
301 
286 
269 


8 

49.682 
49.949 
50.241 
50.552 
60.872 

61.196 
61.617 
61.831 
52.132 
62.418 

62.687 
62.936 
63.169 
63.367 
53.627 

63.667 
63,773 
53.843  33 
63.876  — 
53.872  * 

42 

53.830 
53.763 
53.643 
53.508 
53.362 

53.182 
53.009 
62.844 
62.694 
62.672 


248 
224 
198 
170 
140 


106 
70 


77 
110 
136 
156 
170 

173 
166 
150 
122 

87 


62.485 

62.441  — 

62.446     * 

52.602  ^ 

52.610  ^^ 
159 

52.769 

62.972  ^ 

63.214  ^ 


Declina- 
tl(m. 


-17  35 


II 


4.47 
5.26 
6.12 
7.01 
7.89 

8.72 

9.44 

10.07 

10.56 

10.91 

11.12 
11.22 
11.22 
11.13 
10.98 

10.78 
10.66 
10.32 
10.07 
9.82 

9.67 
9.32 
9.06 

8.78 
8.48 

8.17 
7.85 
7.53 
7.22 
6.96 

6.76 
6.66 
6.66 
6.80 
7.11 

7.56 
8.15 
8.88 


79 
86 
89 
88 
83 

72 
63 
49 
36 
21 

10 

0 

9 

15 

20 

22 
24 
25 
25 
25 

25 
26 
28 
30 
31 

32 
32 
31 
26 
20 

11 

1 
14 
31 
45 

69 
73 


Mean  Place 
Sec  a,  Tan  d 


46.472 
1.133 


49.29 
-0.633 


27.649 
1.359 


79.28 
+0.920 


38.495 
1.017 


7.11 
-0.184 


49.686 
1.049 


3.93 
-0.317 


+0.07 
-0.2 


72599''— 1918- 


-0.01 
-0.9 

-29 


+0.04 
-0,2 


+0.02 
-0.9 


+0.07 


0.00 


+0.07 


-0.01 
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ihjtncton 
in  Tune. 


n. 


IT. 


0.9 
10.9 
20.9 
30.8 

9.8 

19.8 
1.8 
11.7 
21.7 
31.7 

)r.  10.7 
20.6 
30.6 

ly  10.6 
20.5 

30.5 

ne    9.5 

19.5 

29.4 

ly    9.4 

19.4 
29.4 
ig.  8.3 
18.3 
28.3 

pt.  7.2 
17.2 
27.2 

rt.  7.2 
17.1 


rv. 


)C. 


27.1 

6.1 

16.1 

26.0 

6.0 

16.0 
25.9 
35.9 


I  Place 
f,  Tan  d 


Dm  a 


B  Scoipil. 
Mag.  2.4 


Right 
Asc«^on. 


h      m 
16    44 


296 
326 
349 
362 
368 


366 
360 
348 
332 
313 


292 
265 
236 
203 
168 


S 

50.853 
51.149 
51.475 
51.824 
52.186 

52.554 
52.920 
53.280 
53.628 
53.960 

54.273 
54.565 
54.830 
55.066 
55.269 

55.437 
55.565 
55.651 
55.694 
55.693 

55.647 
55.559 
55.434 
55.276 
55.094 

54.896 
54.693 
54.497 
54.318 
54.170 

54.062 
54.002 


53.999  ~ 

54.053   ^^ 

54.166  "^ 
170 

54.336 


128 
86 
43 

1 
46 

88 
125 
158 
182 
198 

203 
196 
179 
148 
108 

60 
3 


54.558 
54.826 


222 
268 


Declina- 
tion. 


-34     8 


42.23 
42.11 
42.16 
42.38 
42.74 

43.22 
43.78 
44.40 
45.08 
45.79 

46.51 
47.24 
47.99 
48.74 
49.49 

50.25 
50.99 
51.70 
52.37 
52.99 

53.52 
53.94 
54.21 
54.34 
54.29 

54.06 
53.67 
53.10 
52.37 
51.54 

50.63 
49.68 
48.76 
47.90 
47.15 

46.55 
46.12 
45.88 


12 

5 
22 
36 

48 

56 
62 
68 
71 
72 

73 
75 
75 
75 
76 

74 
71 
67 
62 
53 

42 
27 
13 

5 
23 

39 
57 
73 
83 
91 

95 
92 
86 
75 
60 

43 
24 


50.908 

1.208 


44.44 
-0.678 


+0.08 
-0,1 


-0.01 


49  Hercnlls. 

Mag.  6.4 


Right 
Ascension. 


h      m 
16    48 


228 
200 
280 
294 
302 


8 

20.527 
20.755 
21.015 
21.295 
21.589 

21.891 
22.193 
22.490 
22.778 
23.052 

23.307 
23.543 
23.754 
23.939 
24.094 

24.217 

24.308 

24.362 

24.379  — 

24.359  ^ 
56 

24.303 
24.214 
24.093 
23.947 
23.778 


302 
297 
288 
274 
255 

236 
211 
185 
155 
123 


91 
54 


23.598 
23.413 
23.232 
23.065 
22.920 

22.807 
22.733  28 
22.705  — 
22.725  f 
22.795  ^° 

118 

22.913 


89 
121 
146 
169 
180 

185 
181 
167 
145 
113 

74 


23.077 
23.281 


164 
204 


Declina- 
tion. 


+15    6 


n 


33.12 
30.82 
28.68 
26.76 
25.17 


230 
214 
192 
159 
123 


23.94   82 
23.12  3, 

22.75  — 

22.82     ^ 

23.32   ^ 

90 

24.22 

126 

155 

in 

193 
202 


25.48 

27.03 
28.80 
30.73 

32.75 
34.79 
36.80 
38.71 
40.48 

42.07 
43.45 
44.58 
45.47 
46.07 

46.38 


46.40  — 

46.11   ^ 

45.52  *® 

44.63  ^ 
119 

43.44 


204 
201 
191 
177 
159 


138 

113 

89 

60 

31 


Mag.  4.2 


Right 
Ascension. 


Declina- 
tion. 


41.97 
40.22 
38.25 
36.08 

33.78 
31.42 
29.08 


147 
175 
197 
217 
230 


236 
234 


h     m 
16    53 


8 

2.185 
2.559 
2.980 
3.434 
3.910 

4.398 
4.890 
5.375 
5.848 
6.300 

6.730 
7.127 
7.490 
7.811 
8.088 


374 
421 
454 
476 

488 


492 
485 
473 
452 
430 


397 
363 
321 
277 
225 


8.313  ^^^ 

'If  "2 
8.596   ^^ 

8.647  — 

8.636   ^^ 

72 

8.564 


-53    2 


It 


20.814 
1.036 


38.91 
+0.270 


+0.05 
-0,1 


+0.01 
-1.0 


8.434 
8.252 
8.025 
7.765 

7.481 
7.190 
6.907 
6.646 
6.424 

6.255 
6.148 
6.115 
6.160 
6.284 

6.487 
6.759 
7.096 


130 
182 
227 
260 
284 


5.18 
4.01 
3.11 
2.52 
2.23 

2.21 
2.48 
2.99 
3.75 
4.71 

5.87 

7.19 

8.65 

10.23 

11.91 

13.64 
15.39 
17.12 
18.79 
20.34 

21.74 
22.91 
23.85 
24.48 


117 

90 

59 

29 

2 

27 
51 
76 
96 
116 

132 
146 
158 
168 
173 

175 
173 
167 
155 
140 

117 
94 
63 


81 

24.79  — 
3 


291 
283 
261 
222 
169 


107 
33 

45 
124 
203 

272 
337 


24.76 
24.37 
23.63 
22.55 
21.19 

19.58 
17.80 
15.91 
13.99 
12.11 

10.36 
8.79 
7.45 


39 

74 

108 

136 

161 

178 
189 
192 
188 
175 

157 
134 


K  OphlacU. 
Mag.  3.4 


Right 
Ascension. 


2.520 
1.663 


9.75 
-1.329 


h      m 
16    53 


220 
255 
276 
200 
297 


290 
295 
286 
373 
257 


238 
215 
191 
162 
131 


+0.09 
1-0.1 


-0.03 


8 

46.923 
47.149 
47.404 
47.680 
47.970 

48.267 
48.566 
48.861 
49.147 
49.420 

49.677 
49.915 
50.130 
50.321 
50.483 

50.614 
50.714 
50.778  27 
50.805  — 
50.796  ^ 

44 


50.752 
50.672 
50.560 
50.422 
50.2t)2 

50.089 
49.910 
49.734 
49.571 
49.430 

49.320 
49.248 


100 
64 


80 
112 
138 
160 
173 

179 
176 
163 
141 
110 

72 


27 
49.221  — 

49.241   ^ 

49.310  *® 

117 

49.427 
49.588  ^*^ 
49.790  *^ 


Declina- 
tion. 


+  9   29 


If 


60.99 
58.94 
57.00 
55.25 
53.76 

52.59 
51.78 
51.37 


51.34  — 

51.72  ^ 
73 

52.45 


205 
194 
175 
149 
117 


81 
41 


53.51 

54.82 
56.34 
58.02 

59.78 
61.56 
63.32 
65.00 
66.56 

67.98 
69.21 
70.24 
71.06 
71.64 


108 
131 
152 
168 
176 


178 
176 
168 
156 
142 


123 

103 

82 

58 

34 


71.98  ,, 
72.08  — 
71.91   ^^ 


71.49 
70.80 

69.85 
68.64 
67.20 
65.52 
63.67 

61.68 
59.61 
57.53 


42 

60 
95 

121 
144 
168 
186 
199 

207 
208 


47.153 

1.014 


65.68 
+0.168 
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454  APPARENT  PLACES  OF  STABS,  1918. 

FOB  THE  UPPER  TRASSIT  AT  WASHINGTON. 


APPAREJfT  PLACES  OF  STABS,  1918.  455 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


456 


APPARENT  PLACES  OF  STAES,  1918< 
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Washixurtan 
Mean  Tune. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.8 


Mar. 


19.8 
1.8 
11.8 
21.7 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July     9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.2 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
35.9 


Mean  Place 
Sec  d,  Tan  d 


A.  Herculis. 
Mag.  4.5 


Right 
AsoensloiL. 


h     m 
17     27 


s 

24.857 
25.048 
25.277 
25.536 
25.817 

26.115 
26.423 
26.733 
27.039 
27.338 

27.624 
27.892 
28.137 
28.356 
28.547 


101 
229 
259 
281 
298 


308 
310 
306 
299 
286 


268 
245 
219 
191 
155 


28.702  ^^3 
28.820 
28.900 
28.938  — 
28.936  ^ 

44 


28.892 
28.808 
28.686 
28.532 
28.352 

28.152 
27.940 
27.728 
27.522 
27.334 


84 
122 
154 
180 
200 


212 
212 
206 
188 
160 


27.174  ^^ 
27.050  g2 
26.968  3^ 
26.934  — 
26.950    '^ 

67 

27.017 


27.134 
27.296 


117 
1C2 


Declina- 
tion. 


+26  10 


13.14 

10.44 

7.91 

5.63 

3.71 


270 
253 
228 
192 
150 


2-21  102 

1-19    50 

0.69  — 
0.74  * 
1.30   ^ 

106 

2.36 


3.86 

5.73 

7.92 

10.33 

12.89 
15.52 
18.13 
20.65 
23.03 

25.21 
27.14 
28.79 
30.10 
31.08 


150 
187 
219 
241 
256 


263 
261 
252 
238 
218 


193 

166 

131 

98 

61 


31.69   ^ 

23 

31.92  — 
31.76  ^® 
31.22  *^ 
30.30   ®^ 

130 

29.00 

166 
200 
226 
252 
267 


27.34 

25.34 
23.08 
20.56 

17.89 
15.13 
12.37 


270 
276 


25.446 
1.114 


17.94 
+0.491 


D,^o,D«a      +0.05  0.00 

V^^,D^^    1-0,1  -LO 


A.  Scoipil. 
Mag.  1.7 


Right 
Afloeosion. 


h     m 
17    28 


8 

2.118 
2.381 
2.682 
3.011 
3.364 

3.730 
4.103 
4.478 
4.849 
5.212 

5.662 
5.896 
6.208 
6.495 
6.751 

6.972 
7.154 
7.293 
7.384 
7.428 

7.422 
7.367 
7.267 
7.127 
6.953 

6.755 
6.542 
6.328 
6.123 
5.940 


263 
301 
329 
853 
366 


373 
375 
371 
863 
850 


334 
312 
287 
256 
221 


182 

139 

91 

44 

6 

55 
100 
140 
174 
198 

213 
214 
205 
183 
147 


5.793 

5.689 
5.637  - 
5.644 
5.709 


104 
52 

7 
65 
124 


5.833 
6.012 
6.244 


179 
232 


Declina- 

tiOQ. 


-37     2 


// 


40.59 
39.99 
39.53 
39.22 
39.05 

39.00 
39.06 
39.21 
39.45 
39.76 

40.13 
40.57 
41.07 
41.65 
42.29 

42.99 
43.74 
44.52 
45.31 
46.10 

46.85 
47.52 
48.10 
48.54 
48.82 

48.92 
48.82 
48.51 
48.01 
47.33 

46.50 
45.56 
44.55 
43.52 
42.52 

41.59 
40.76 
40.07 


60 
46 
31 
17 
5 

6 
15 
24 
81 
87 

44 

60 
68 

64 
70 

75 
78 
79 
79 
76 

67 
58 
44 
28 
10 

10 
31 
50 
68 
83 

94 
101 
103 
100 

93 

83 
69 


2.304 
1.253 


42.42 
-0.755 


+0.08 
-0.1 


-0.01 
-1.0 


y^Bzaoonis. 
Mag.  3.0 


Right 
Aaoeosion. 


h 
17 


m 
28 


8 

33.099 
33.300 
33.560 
33.872 
34.225 

34.608 
35.013 
35.425 
35.835 
36.232 

36.608 
36.953 
37.261 
37.525 
37.738 


201 
260 
312 
353 
383 


405 
412 
410 
397 
376 


345 
308 
264 
213 
160 


37.898  ^^2 
38.000  ^^ 
38.041  - 
38.023  ^^ 
37.946 


77 


135 


37.811 
37.621 
37.383 
37.104 
36.789 

36.451 
36.099 
35.746 
35.402 
35.080 


190 
238 
279 
315 
338 


352 
353 
344 
322 

286 


3^-7^4  240 

34.554 
34.370  ^^ 
34.248 
34.196  — 

18 


34.214 
34.305 
34.464 


91 
159 


Declina- 
tion. 


+52  21 


35.29 
31.91 
28.78 
26.01 
23.69 


838 
813 
277 
232 
177 


21.92  ^^^ 
20.75  ^ 
20.25  — 
20.40  ^* 
21.20  ^ 

142 

22.62 

196 

242 

279 

309 

326 


24.57 
26.99 
29.78 
32.87 

36.13 
39.46 
42.79 
46.01 
49.03 

51.81 
54.25 
56.32 
57.97 
59.17 


333 
333 
322 
302 

278 


244 

207 

166 

120 

71 


59.88 
60.09  — 
59.80   ^ 
58.99   ^^ 
57.68  ^^^ 

179 

55.89 


53.65 
51.01 
48.01 
44.76 

41.33 
37.82 
34.36 


224 
264 
300 
325 
343 


351 
346 


34.747 
1.638 


41.73 
+1.297 


+0.03 
-0.1 


+0.01 
-1.0 


Mag.  2.1 


R%ht 


h      m 
17     31 


8 

7.287 
7.479 
7.705 
7.957 
8.229 

8.514 
8.807 
9.103 
9.396 
9.683 

9.959 
10.219 
10.462 
10.682 
10.877 

11.041 
11.173 
11.270 
11.328 


192 
226 
262 
272 
285 


293 
296 
293 
287 
276 

260 
243 
220 
193 
164 

132 
97 
58 


11.347  — 
20 


11.327 
11.268 
11.174 
11.048 
10.896 


10.723 
10.539 
10.352 
10.173 
10.011 

9.874 
9.771 
9.709 
9.693  — 

9.723   ^ 

78 


59 

94 

126 

152 

173 

184 
187 
179 
162 
137 

103 
62 


9.801 

9.925 
10.091 


124 
166 


Declina- 
tioo. 


+12  36 


64.03 
61.90 
59.S6 
58.01 
56.42 

65.17 
54.29 

53.81 


213 
304 

m 

159 
125 


48 

63.77  - 
54.15  ^ 

78 


54.93 
56.07 
57.51 
59.20 
61.0' 

63.05 
65.09 
67.11 
69.07 
70.92 

72.60 
74.10 
75.38 
76.43 
77.21 


114 

144 

m 

187 
198 

204 
202 
196 
185 
168 

150 

128 

105 

78 

53 


77.74  24 
77.98  - 
77.95 


77.62 
77.00 

76.10 
74.92 
73.48 

71.79  ^~ 

188 


33 
02 
90 

118 
144 


69.91 


205 


67.86 
65.72  ^" 

217 

63.55  ' 


7.641 
1.025 


67.38 
+0.224 


+0.06 
-0.1 


0.00 
-1.0 


APPAKENT  PLACES  OF  STARS,  1918. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ishinctoa 
tnTme. 


Jl. 


ab. 


ar. 


Pr 


1.0 
10.9 
20.9 
30.9 

9.8 

19.8 
1.8 
11.8 
21.7 
31.7 

10.7 
20.7 
30.6 
ay  10.6 
20.6 

30.6 

ine    9.5 

19.5 

29.5 

ily     9.4 

19.4 
29.4 
ug.  8.4 
18.3 
28.3 

3pt.  7.3 
17.2 
27.2 

ct.  7.2 
17.2 

27.1 

ov.    6.1 

16.1 

26.1 

BC.     6.0 

16.0 
26.0 
35.9 


[1  Place 
J,  Tan  a 


^  Scipcntii. 
Mag.  3.6 


Right 
Aaoension. 


h      m 
17  32 


s 

53.236 
53.451 
53.698 
53.970 
54.260 

54.564 
54.873 
55.184 
55.493 
55.794 

56.087 
56.366 
56.628 
56.871 
57.088 

57.277 
57.433 
57.554 
57.636 
57.678 

57.680 
57.640 
57.562 
57.450 
57.310 

57.148 
56.973 
56.796 
56.626 
56.473 

56.349 
56.260 


216 
247 
272 
290 
304 


309 
311 
309 
301 
293 


279 
262 
243 
217 
189 

IM 

121 

82 

42 

2 

40 

78 

112 

140 

162 

176 
177 
170 
153 
124 

88 


46 
56.214  — 

56.216     ^ 

56.266   ^ 
100 

56.366 

56.513  ^*^ 

56.700  ^^ 


I>«cliiia- 

tlOQ. 


-15  20 


52.88 
53.51 
54.17 
54.83 
55.45 

55.98 
56.41 
56.68 
56.82 
56.80 

56.64 
56.34 
55.95 
55.48 
54.96 

54.42 
53.88 
53.37 
52.90 
52.48 

52.10 
51.78 
51.50 
51.27 
51.06 

50.88 
50.71 
50.56 
60.43 
50.34 

50.29 
60.31 
50.42 
50.62 
50.93 

51.34 
51.85 
52.45 


63 
66 
66 
62 
63 

43 
27 
14 

2 
16 

30 
89 
47 
62 
64 

54 
61 
47 
42 

38 

32 
28 
23 
21 
18 

17 

16 

13 

9 

6 

2 
11 
20 
31 
41 

61 
60 


53.375 
1.037 


52.42 
-0.274 


+0.07 
0.0 


0.00 
-1.0 


t  HeronlU. 

Mag.  3.8 


^  Right 


h      xn 
17     37 


8 

7.726 
7.909 
8.146 
8.426 
8.743 

9.088 

9.450 

9.821 

10.192 

10.555 

10.900 
11.222 
11.514 
11.769 
11.982 

12.160 
12.268 
12.334 
12.347 
12.306 

12.212 
12.069 
11.881 
11.654 
11.393 

11.108 
10.809 
10.505 
10.209 
9.931 


183 
237 
280 
317 
845 


362 
871 
371 
363 
346 


322 
292 
265 
213 
168 


118 
66 

13 

41 
94 

143 
188 
227 
261 
286 

209 
304 
296 

278 
246 


^•^206 

^•32i  xoi 
9.220  ^^ 

9.180  — 

23 


9.203 
9.288 
9.436 


85 
148 


DacliDfr- 
tlon. 


+46    2 


#» 


52.48 
49.20 
46.14 
43.39 
41.07 


328 
306 
276 
232 
180 


39.27  ^^ 

38.04   ^ 

37.44  — 

37.60     • 

38.17   ^'' 
127 

39.44 

182 

228 

266 

295 

314 


41.26 
43.54 
46.20 
49.15 

52.29 
55.52 
58.75 
61.91 
64.89 

67.64 
70.08 
72.18 
73.88 
75.15 


323 
323 
316 
298 
275 


244 
210 
170 
127 
80 


75.95 

76.29  — 
76.14  " 
75.49  " 
74.35  "^ 

161 


72.74 
70.69 
68.23 
65.43 
62.34 

59.06 
55.69 
52.34 


205 
246 
280 
809 
828 

337 
336 


9.020 
1.441 


57.82 
+1.037 


+0.03 
0.0 


+0.01 
-1.0 


09  Dxaoonls. 
Mag.  4.9 


Right 
Aaom/kgL 


h      m 
17    87 


8 

22.03 
22.25 
22.59 
23.01 
23.52 

24.09 
24.71 
25.35 
26.00 
26.62 

27.21 
27.76 
28.23 
28.62 
28.92 

29.13 
29.24 
29.24 
29.14 
28.94 

28.64 
28.26 
27.80 
27.28 
26.70 

26.08 
25.43 
24.77 
24.15 
23.55 

22.99 
22.51 
22.10 
21.79 
21.60 

21.51 
21.54 
21.70 


22 
34 
42 
61 
67 

62 
64 
66 
62 
69 

66 
47 
39 
30 
21 

11 
0 
10 
20 
80 

38 
46 
62 
68 
62 

66 
66 
62 
60 
66 

48 
41 
31 
19 
9 

3 
16 


DacliDfr- 
tion. 


+68  47 


It 


39.40 
35.95 
32.71 
29.84 
27.42 


346 
824 
287 
242 
185 


25.67  ^^ 
24.33  ^^ 
23.76  — 
23.87  " 
24.65   ^ 

142 

26.07 

197 

247 

286 

817 

337 


28.04 
30.51 
33.37 
36.54 

39.91 
43.39 
46.84 
60.21 
63.39 

56.32 
58.92 
61.14 
62.93 
64.25 


348 
345 
337 
318 
293 


260 
222 
179 
132 
83 


65.08    3j 

65.39  — 

65.18   *^ 

64.43   ^* 

63.17  ^* 
177 

61.40 

223 
267 
302 
331 
351 


59.17 

56.60 
53.48 
60.17 

46.66 
43.08 
39.53 


368 
355 


25.786 
2.765 


45.37 

+2.578 


-0.01 
0.0 


+0.02 
-1.0 


ij  PftTonls. 
Mag.  3.6 


Right 
Aaoonaioa. 


h 
17 


m 
37 


8 

39.81 
40.22 
40.70 
41.26 
41.85 

42.48 
43.14 
43.80 
44.46 
45.11 

45.74 
46.34 
46.89 
47.40 
47.84 

48.22 
48.52 
48.75 
48.87 
48.91 

48.87 
48.73 
48.61 
48.22 
47.86 

47.46 
47.03 
46.69 
46.17 
45.80 

45.47 
45.22 
45.05 


41 
48 
56 
69 
63 

66 
66 
66 
66 
63 

60 
66 
61 
44 

38 

30 

23 

12 

4 

4 

14 
22 
29 
36 
40 

43 
44 

42 
87 
33 

25 

17 
6 


44.99  - 

45.03    * 
16 

45.19 

45.44  ^ 

45.79  ^ 


Declina- 
tion. 


-64  40 


ft 


67.30 
65.19 
63.31 
61.75 
60.60 

69.58 

59.02 

58.82  — 

58.96   ^* 

69.42   *• 
77 

60.19 


211 
188 
160 
125 


60 


61.27 
62.62 
64.22 
66.03 

68.01 
70.13 
72.31 
74.53 
76.69 


108 
135 
160 
181 
198 

212 
218 
222 
210 
206 


78.74 
80.63 
82.27 
83.61 
84.60 


180 
164 

134 

90 

68 

85.18 

85.32  — 

85.01   ^* 

84.24   ^ 

83.05  "• 
159 


81.46 
79.55 
77.36 
74.99 
72.52 

70.05 
67.65 
66.41 


191 
210 
237 
247 
247 

240 
234 


40.801 
2.339 


71.09 
-2.114 


+0.11 
^5^ 


-0.01 
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WashiDfton 
Mean  Tune. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 


Mar. 


19.8 
1.8 
11.8 
21.7 
31.7 


Apr. 


10.7 
20.7 
30.6 
May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

De<:.    6.0 

16.0 
26.0 
36.0 


ft  Ophluohi. 

M^.  2.9 


Right 
Aaoeoslon. 


Mean  Place 
Sec  a,  Tan  a 


h   m 
17  39 


s 
25.004 
25.192 
25.414 
25.663 
25.930 

26.212 
26.501 
26.794 
27.086 
27.373 

27.651 
27.916 
28.164 
28.393 
28.597 


1S8 
222 
249 
267 
282 


289 
293 
292 
287 
278 


265 
248 
229 
204 
176 


28.773  ^^^ 

28.919  ^^^ 

29.029   ^3 

29.102   33 

29.135  — 
5 

29.130 


44 

81 

114 


D^  a,  Dm  a 


29.086 
29.005 
28.891 
28.750  ^^^ 

163 


28.587 
28.412 
28.233 
28.060 
27.903 


175 
179 
173 
157 
133 


27.770  ^^ 

27.670   ^ 

27.610   ^^ 

27.594  — 

27.624   ^ 
77 

27.701 


27.824 
27.987 


123 
163 


Declina- 
tion. 


+  4  35 


59.91 
58.20 
56.56 
55.04 
53.72 


171 
164 
152 
132 
106 


74 
43 


52.66 
51.92 
51.49 


51.44  — 
51.73   ^ 

63 


52.36 
53.27 
54.46 
55.84 
57.37 

69.01 
60.68 
62.33 
63.93 
65.43 

66.82 
68.03 
69.10 
69.97 
70.64 

71.11 
71.37 
71.42 
71.25 
70.87 

70.25 
69.42 
68.37 
67.12 
65.69 

6-1.11 
62.43 
60.72 


91 

119 
138 
153 
164 

167 
165 
160 
150 
139 

121 

107 

87 

67 

47 

26 


17 
38 
62 

83 
105 
125 
143 
168 

lOH 
171 


25.276 
1.003 


62.16 
+0.080 


+0.06 
0.0 


0.00 
-l.O 


i^  SooipU. 
Mag.  3.1 


Right 
Aaoenskm. 


h      m 
17    41 


s 

50.706 
50.962 
51.260 
51.589 
61.945 

52.318 
52.701 
53.089 
53.476 
53.857 

54.227 
54.582 
54.917 
55.226 
55.506 

55.750 
55.953 
56.112 
56.222 
56.281 

56.288 
56.243 
56.148 
56.010 
55.834 

55.629 
55.408 
55.181 
54.962 
54.763 

54.597 
54.474 
54.403 


256 
298 
329 
856 
873 


383 
388 
387 
381 
370 


355 
335 
309 
280 
244 


203 

159 

110 

59 


45 

95 

138 

176 

205 


221 
227 
219 
199 
166 

123 
71 


54.390  - 


13 


54.440 

54.550 
54.718 
54.940 


50 

no 


168 
222 


Declina- 
tion. 


-40     5 


45.52 
44.65 
43.93 
43.35 
42.92 

42.64 
42.49 
42.46  — 
42.54     * 

20 
29 


87 
72 
68 
43 
28 

15 


42.74 

43.03 
43.42 
43.91 
44.50 
45.20 

45.97 
46.81 
47.72 
48.66 
49.61 

60.53 
51.39 
52.14 
52.76 
53.21 

53.45 
53.48 
53.27 
52.84 
52.17 

51.33 
50.33 
49.21 
48.02 
46.85 

45.70 
44.63 
43.67 


39 
49 
59 
70 

77 

84 
91 
94 
95 
92 

86 
75 
62 
45 
24 

3 

21 
43 
67 

84 

100 
112 
119 
117 
115 

107 
96 


50.947 

1.307 


47.32 
-0.842 


+0.08 
0.0 


0.00 
-1.0 


/^HercQlii. 
Mag.  3.5 


Right 
Ascension. 


h   m 
17  43 


8 

14.264 
14.439 
14.652 
14.899 
15.170 

16.461 
15.766 
16.076 
16.386 
16.690 

16.984 
17.263 
17.521 
17.754 
17.958 

18.128 
18.261 
18.356 
18.408 


175 
213 
247 
271 
29^ 

305 
310 
310 
304 
294 


279 
258 
233 
204 
170 

133 
95 
52 

8 


18.416  — 

34 

18.382 


18.305 
18.189 
18.039 
17.860 

17.658 
17.442 
17.222 
17.008 
16.808 

16.634 
16.493 
16.393 
16.341 


77 

116 
150 
179 
202 


216 
220 
214 
200 
174 


Declina- 
tion. 


+27  45 


n 


60.39 
57.62 
65.00 
52.61 
60.58 


277 
282 
239 
203 

161 


113 
60 


48.97 
47.84 
47.24 


47.17  — 
47.66   ^* 

99 


48.65 
60.11 
51.95 
54.14 
66.68 

69.18 
61.87 
64.57 
67.19 
69.69 

71.99 
74.05 
75.82 
77.28 
78.39 


146 
184 
219 
244 
260 


269 
270 
262 
250 
230 


206 
177 
14« 
111 
73 


141 

100 

52 

16.aS7  — 

49 


16.386 
16.484 
16.629 


98 
146 


7912   ,, 

36 

79.48  — 
79.42     * 

44 

84 
124 

162 
196 
226 
252 
270 

281 
282 


78.98 
i  78.14 

76.90 
75.28 
73.32 
71.06 
68.54 

65.84 
63.03 
60.21 


14.920 
1.130 


64.21 
+0.527 


+o.a5 

0.0 


0.00 
-1.0 


^*Dncoiils. 
Mag.  4.9 


Right 
Afloension. 


h      m 
17    43 


s 
18.89 
19.11 
19.46 
19.93 
20.60 

21.15 
21.87 
22.61 
23.36 
24.09 

24.79 
26.42 
25.97 
26.44 
26.80 

27.04 
27.15 
27.15 
27.03 
26.79 

26.43 
25.98 
25.43 
24.80 
24.11 

23.37 
22.60 
21.82 
21.05 
20.32 

19.64 
19.03 
18.62 
18.12 
17.85 

17.71 
17.71 
17.85 


22 
35 
47 
57 
65 

72 

74 
75 
73 
70 

03 
55 
47 
36 
24 

11 
0 
12 
24 
36 

45 
55 

63 
60 
74 

77 

78 
77 
73 
68 

61 
51 
40 
27 
14 

0 
14 


Declina. 
tioo. 


+72  II 


It 


16.65 

13.18 

9.92 

7.00 

4.63 


Vil 
32 
292 

192 


0.65- 
0.68  j 
1.37  " 


2.69 
4.60 
7.00 
9.79 
12.91 

16.23 
19.68 
23.12 
26.49 
29.69 

32.63 
35.27 
37.63 
39.37 
40.75 


132 

191 
MO 
379 
312 
332 

345 
344 
33T 
330 
394 

VA 

2» 

1»4 

138 

90 


41.65  3^ 
42.03- 
41.89" 
41.22': 
40.03"' 

170 


38.33 
36.16 
33.56 
30.58 
27.31 

23.83 
20.25 
16.71 


217 
»0 
296 
327 
348 

358 
354 


23.585 
3.270 


21.97 
+3.113 


-0.02 
0.0 


+0.01 
-1.0 


APPARENT  PLACES  OF  STAES,  1918. 


459 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


shinffton 
in  Tune. 


a.  1.0 
10.9 
20.9 
30.9 

lb.     9.9 

19.8 
IT.  1.8 
11.8 
21.7 
31.7 

)r.  10.7 
20.7 
30.6 
10.6 
20.6 


^y 


30.6 

ne    9.5 

19.5 

29.5 

ly     9.4 

19.4 
29.4 
ig.  8.4 
18.3 
28.3 


y  Ophluchi. 
M^.  3.7 


Right 
AsoensioD. 


pt 


•t. 


7.3 
17.3 
27.2 

7.2 
17.2 

27.1 

6.1 

16.1 

26.1 

?c.  6.0 

16.0 
26.0 
36.0 


)V 


h  m 
17  43 


a  Place 
?,Tana 


a 


,  D 


s 

46.561 
46.747 
46.967 
47.212 
47.479 

47.769 
48.047 
48.339 
48.632 
48.919 

49.199 
49.467 
49.718 
49.950 
50.158 

50.340 
50.490 
50.605 
50.683 
50.723 

50.724 
50.685 
50.608 
50.498 
50.361 

50.200 
50.027 
49.849 
49.676 
49.519 

49.384 
49.283 
49.221 
49.202 
49.230 

49.305 
49.425 
49.586 


186 
220 
245 
267 
280 


288 
292 
293 
287 
280 


268 
251 
232 
208 
1S2 


150 

115 

78 

40 

1 

39 

77 

110 

137 

161 

173 
178 
173 
157 
135 

101 
62 
19 

28 
75 

120 
161 


46.820 
1.001 


Declina- 
tion. 


+  2  44 


// 


11.95 

10.35 

8.80 

7.36 

6.12 


160 
155 
144 
124 
101 


72 
41 


6.11 
4.39 

3.98 
3.91  — 
4.18   ^ 

59 

4.77 
6.63 
6.75 
8.05 
9.50 


11.04 
12.62 
14.19 
15.70 
17.13 

18.44 
19.59 
20.58 
21.40 
22.03 

22.49 
22.74 


86 
112 
130 
145 
154 

158 
157 
151 
143 
131 

115 
99 
82 
63 
46 

25 
6 


5  Draconis. 
Mag.  3.9 


Right 
Afloenskm. 


22.80  — 
22.65    ^^ 


22.31 

21.77 
21.01 
20.05 
18.90 
17.58 

16.12 
14.56 
12.95 


34 
54 

76 

96 

115 

132 

146 

156 
161 


13.88 

+0.048 


h     m 
17    62 


s 
4.646 
4.813 
5.063 
6.354 
6.709 

6.106 
6.533 
6.979 
7.430 
7.873 

8.301 
8.700 
9.061 
9.376 
9.637 

9.839 

9.976 

10.047 

10.049 

9.984 

9.862 
9.656 
9.403 
9.099 
8.753 

8.376 
7.977 
7.571 
7.170 
6.787 

6.437 
6.130 
5.880 
6.696 
5.682 

5.547 
5.591 
5.711 


168 
240 
301 
355 
397 


427 
446 
451 
443 
428 


399 
361 
315 
261 
202 


137 

71 

2 

06 
132 

196 
253 
304 
346 
377 

399 
406 
401 
383 
350 

307 
250 
185 
113 
35 


44 

120 


Declina- 
tion. 


+56  52 


II 


345 


62.42 
68.97 
55.70  ^^ 


62.76 
60.23 


295 
252 
200 


^»-23  HO 
46.83 

46.07    ^^ 

45.97  — 

46.55   ^ 

121 

47.76 

178 

230 

272 

306 

327 


49.54 
61.84 
54.56 
57.62 

60.89 
64.31 
67.74 
71.13 
74.36 

77.37 
80.08 
82.45 
84.41 
86.92 

86.96 
87.50 


342 
343 
339 
333 
301 


271 
237 
196 
151 
104 

64 

1 


87.51  — 
87.00  " 
86.98  ^^ 

153 
84.45 

201 
246 
284 
316 
338 


89Heroiilis. 

Mag.  6.5 


82.44 
79.98 
77.14 
73.98 

70.60 
67.09 
63.57 


351 
352 


Right 
Aaoension. 


h      m 
17     52 


s 

6.102 
6.269 
6.474 
6.712 
6.977 

7.262 
7.560 
7.866 
8.174 
8.477 

8.772 
9.064 
9.316 
9.566 
9.768 


167 
205 
238 
265 
285 


298 
306 
308 
303 
295 


282 
262 
240 
212 
179 


10.092  ^^ 

10.198   ^ 

10.261   ^ 

10.281  — 
22 

10.269 


+0.06 
0.0 


0.00 
-1.0 


6.722 
1.830 


66.63 
+1.533 


+0.02 
0.0 


0.00 
-1.0 


10.194 

10.089 

9.960 

9.780 

9.586 
9.376 
9,162 
8.952 
8.764 

8.581 
8.438 
8.336 
8.279 


65 
105 
139 
170 
194 


210 
214 
210 
198 
173 


143 

102 

67 

8.271  — 

42 


8.313 
8.403 
8.540 


90 
137 


Declina- 
tion. 


+26    3 


n 


40.97 
38.29 
36.76 
33.43 
31.44 

29.84 
28.71 
28.09 


268 
254 
232 
199 
160 

113 
62 
9 


28.00  — 

28.44   ^ 
94 

29.88 


141 
181 
214 
238 
257 


30.79 

32.60 
34.74 
37.12 

39.69 
42.36 
46.03 
47.64 
60.14 

62.46 
64.64 
66.36 
57.86 
59.02 

59.83 
60.27 


60.32  — 
69.98  ^^ 

59.26   ^^ 

111 


266 
268 
261 
250 
232 


208 
182 
150 
116 
81 


44 


68.14 
56.66 
54.84 
62.71 
60.34 

47.76 
45.07 
42.35 


148 
182 
213 
237 
258 


269 
272 


85  Draconis. 
Mag.  5.0 


Right 
AsooQsion. 


h      m 
17     52 


6.731 
1.113 


44.07 

+0.489 


+0.05 
0.0 


0.00 
-1.0 


s 

60.23 
60.46 
60.86 
61.42 
62.15 

62.98 
63.90 
64.87 
66.86 
66.85 

67.78 
68.64 
69.39 
70.01 
70.50 

70.83 
70.99 
70.99 
70.81 
70.48 

69.99 
69.36 
68.61 
67.76 
66.80 

66.78 
64.72 
63.64 
62.67 
61.54 

60.67 
69.69 
68.94 
58.33 
57.87 

57.60 


23 

40 
56 
73 
83 

92 
97 
99 
99 
93 

86 
75 
62 
49 
33 

16 
0 
18 
33 
49 

63 
75 
86 
95 
102 

106 
108 
107 
103 
97 

88 
76 
61 
46 
27 

9 


57.51  — 
57.62    ^^ 


Dedina- 
tion. 


+76  58 


24.18 
20.74 
17.49 
14.56 
12.05 


344 
326 
293 
251 
199 


1^-^  139 

S«7    75 
7.92 

7.83  — 

8.42   *• 

121 

9.63 

179 
230 
373 
305 
328 


11.42 

13.72 
16.45 
19.50 

22.78 
26.18 
29.63 
33.01 
36.26 

39.25 
41.97 
44.34 
46.30 
47.81 

48.86 
49.39 


49.42  — 
48.91  *^ 
47.89  '^ 

151 


340 
345 
338 
324 
300 


272 
237 
196 
151 
104 


54 


46.38 
44.38 
41.93 
39.10 
35.96 

32.59 
29.08 
25.60 


200 
245 
283 
316 
336 

351 
348 


67.109 
4.437 


28.36 
+4.323 


-0.05 


+0.01 


460 


APPARENT  PLACES  OF  STARS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinffton 
Mean  Time. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
Mar.  1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 

Juno    9.5 

19.5 

29.5 

July     9.4 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.1 

Nov.    6.1 

16.1 

26.1 

Dec.    6.0 

16.0 
26.0 
36.0 

Mean  Place 
Sec  d,  Tan  d 


6  HercnllB. 

Mag.  4.0 


Right 
A«oensk>n. 


ta      m 
17     53 


Declina- 
tion. 


+37  15 


s 

25.485 
25.646 
25.854 
26.102 
26.380 

26.685 
27.006 
27.337  ^^ 


// 


161 
208 
248 
278 
306 


321 


335 
331 
321 


D^a,  Dm  a 


27.672 
28.003 

28.324 
28.627 
28.909 
29.162 
29.382 

29.566 
29.707 
29.804 
29.854 
29.855 

29.809 
29.717 
29.582 
29.407  ^'^ 
29.200 

28.969 
28.721 
28.466 
28.215 
27.978 


303 
282 
2£3 
220 

184 

141 
97 
&0 


46 


92 
135 


207 
231 


34.82 
31.76 
28.85 
26.21 
23.94 


306 
291 
204 
227 
180 


22.14  ,,, 
20.86  ^?^ 

20.15  ;^ 

20.05  — 
20.55   ^ 

105 


248 
255 
251 
237 
211 


27.767  ,,, 

27.454  ^ 
27.368  ^ 
27.334  — 

21 


27.355         42.38 


21.60 
23.19 
25.23 
27.64 
30.36 

33.27 
36.31 
39.35 
42.36 
45.23 

47.89 
50.30 
52.40 
54.14 
55.49 

56.44 
56.95 


67.00  — 
56.60  ^^ 
55.74   ^ 

131 

54.43 


159 
204 
241 
272 
291 


304 
304 
301 
287 
266 


241 
210 
174 
135 
95 


51 


52.71 
50.58 
48.10 
45.35  ^"^ 

297 


172 
213 
248 


27.431 
27.561 


76 
130 


39.28 
36.17 


310 
311 


26.434 
1.257 


38.34 
+0.761 


+0.04 
0.0 


0.00 


y  Ophiaclii. 

Mag.  3.5 


Right 
Asoenslon. 


h      m 
17     54 


s 
30.508 
30.696 
30.918 
31.167 
31.436 

31.720 
32.015 
32.315 
32.615 
32.913 


188 
222 
249 
269 
384 


295 
300 
300 
298 
292 


33.205 
33.487  ^^ 
33.756  ^® 
34.005  ^*® 
34.233^ 

201 


34.434 
34.604 
34.741 
34.839 
34.897 

34.914 
34.889 
34.825 
34.727 
34.597 


170 

137 

98 

58 

17 


25 

64 

98 

130 

154 


34.443 
34.273 
34.097 
33.924 
33.766 

33.630 
33.527 
33.464 


170 
176 
173 
158 
136 

103 
63 


20 
33.444  -^ 

33.471    ^" 
74 


33.545 
33.665 
33.827 


120 

162 


Dedina- 
tlon. 


-  9  45 


53.22 
54.09 
54.96 
55.78 
56.50 

57.11 
57.54 
57.77 
57.80 
57.61 

57.23 
56.68 
65.96 
55.14 
54.25 

63.32 
52.39 
51.49 
50.64 
49.85 

49.17 
48.57 
48.06 
47.64 
47.31 

47.07 
46.90 
46.80 
46.79 
46.85 

47.01 
47.28 
47.64 
48.12 
48.71 

49.42 
50.21 
51.06 


87 
87 
82 
72 
61 

43 

23 

3 

19 
38 

55 
72 
82 
89 
93 

93 
90 
85 
79 
68 

60 
51 
42 
33 
24 

17 

10 

1 

6 
16 

27 
36 
48 
59 
71 

79 

85 


30.696 
1.015 


52.53 
-0.172 


+0.07 
0.0 


0.00 
-1.0 


H  HeioQlls. 

Mag.  3.8 


Right 
ABoeEoion. 


h   m 
17  54 


s 

34.002 
34.165 
34.369 
34.606 
34.872 

35.160 
35.463 
36.774 
36.087 
36.397 

36.698 
36.986 
37.253 
37.498 
37.713 

37.896 
38.041 
38.146 
38.209 
38.227  — 

26 

38.201 
38.132 
38.021 
37.876  ^** 


163 
204 
237 
266 
288 


303 
311 
813 
810 
301 


288 
367 
245 
215 
183 


145 

105 

63 


69 
111 


37.698 

37.496 
37.278 
37.064 
36.833 
36.626 

36.442 
36.290 
36.179 
36.113 
36.096 

36.130 
36.216 
36.349 


178 
302 


Declina- 
tion. 


29  15 


It 


18.33 
15.53 
12.87 
10.45 
8.36 


280 
366 
243 
300 

167 


6.69 
5.51 
4.85 


118 
66 


4.74 -y 

6.18   " 
98 

6.16 

146 

186 
222 
249 
267 


7.61 
9.47 

11.69 
14.18 

16.85 
19.63 
22.43 
25.17 
27.80 


278 
280 
274 
263 
244 


218 
224 
221 
207 
184 


152 

111 

66 

J7 

34 

86 
133 


30.24 

32.43 
34.35 
35.94 
37.18 

38.05 
38.63 
38.59 
38.25 
37.60 

36.34 
34.80 
32.90 
30.68 
28.19 

25.60 
22.69 
19.86 


219 
192 
159 
124 
87 

48 
6 

34 

75 

116 

154 
190 
222 
249 
269 

281 
284 


34.709 
1.146 


21.40 
+0.560 


+0.05 
0.0 


0.00 
-1.0 


Y  DracoDls. 
Mag.  2.4 


Right 
Asoenaion. 


h   m 
17  54 


s 

40.468 
40.619 
40.841 
41.117 
41.439 

41.797 
42.180 
42.580 
42.985 
43.384 

43.770 
44  132 
44.464 
44.756 
45.003 


161 
222 
276 
822 
358 


383 
400 
405 
399 
386 


363 
332 
292 
247 
196 


45.199 

140 

45.339 
45.422   ^ 

23 
45.445  — 

45.407   ^ 
98 


46.309 
45.166 
44.950 
44.697 
44.406 

44.086 
43.746 
43.398 
43.054 
42.726 

42.427 
42.168 
41.969 
41.808 
41.723 

41.704 
41.756 
41.876 


153 
206 
253 
291 
330 


340 
348 
344 
328 
290 


259 

200 

151 

85 

10 

52 
130 


Dcclina. 
lion. 


+51  29 


// 


49.03 
45.64 
42.43 
39.52  ^ 
37.02** 


3» 
321      I 


199      ' 


35.03^^ 
33.63  ^ 
32.84  , 
82.71  - 
33.25  " 

116 


34.41 
36.13 
38.36 
41.01 
44.00 

47.20 
60.54 
63.91 
57.24 
60.41 

63.38 
66.06 
68.41 
70.35 
71.87 

72.92 
73.48 
73.54 
73.07 
72.11 

70.65 
68.71 
66.34 
63.58 
60.51 

57.21 
53.78 
50.34 


172 
23 
365 
2» 
320 


3M 
337 
333 
317 
207 


26S 
335 
194 
152 
105 


56 

6 

47 

96 

146 

194 
237 
276 
307 
330 

343 
344 


42.110 
1.606 


52.87 
+1.257 


+0.03 
0.0 


0.00 
-1.0 


APPARENT  PLACES  OV  STABS,  1918, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


461 


WashlDffton 
KeBiTbne. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
Mar.  1.8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 
30.6 

May  10.6 
20.6 

30.6 

June    9.5 

19.5 

29.5 

July    9.5 

19.4 
29.4 
Aug.  8.4 
18.3 
28.3 

Sept.  7.3 
17.3 
27.2 

Oct.  7.2 
17.2 

27.2 

Nov.    6.1 

16.1 

26.1 

Dec.     6.0 

16.0 
26.0 
36.0 


Mean  Place 
Sec  9,  Tan  d 


D^  a,  Dm  a 


67  OpMuoM. 
Mag.  3.9 


Right 
Asoenston. 


h   m 
17  56 


3 

32.028 
32.204 
32.412 
32.648 
32.906 

33.180 
33.464 
33.754 
34.046 
34.336 

34.620 
34.893 
35.153 
35.394 
35.613 

35.804 
35.965 
36.092 
36.182 
36.233 

36.243 
36.213 
36.144 
36.041 
35.908 

35.751 
35.581 
35.402 
35.227 
35.065 

34.925 
34.816 
34.744 


176 
208 
236 
258 
274 


284 
290 
292 
290 
284 

273 
260 
241 
219 
191 

161 

127 

90 

61 

10 

30 

69 

103 

133 

157 

170 
179 
175 
162 
140 

109 
72 


34.715  — 
34.732   ^^ 

63 
34.795 
34.902  ^^'' 
35.050  "* 


I>edin»- 
tlon. 


+  2  55 


If 


62.85 
61.27 
59.74 
58.32 
67.09 


158 
153 
142 
123 
100 


56.09 
55.39 
55.00 


70 
39 
0 


54.94  — 
55.23   * 

61 


55.84 
56.72 
57.87 
59.22 
60.70 

62.29 
63.91 
65.53 
67.09 
68.56 

69.92 
71.11 
72.16 
73.02 
73.70 

74.19 
74.47 


88 
115 
135 
148 
159 

162 
162 
156 
147 
136 

119 

105 

86 

68 

49 

28 


74.57  ~ 
74.47   '" 


74,14 

73.63 
72.90 
71.97 
70.85 
69.56 

68.13 
66.60 
65.02 


33 
51 

73 

93 

112 

129 

143 

153 
158 


32.307 
1.001 


64.34 
+0.051 


+0.06 
0.0 


0.00 
-1.0 


0  Aim, 
Mag.  3.9 


Right 
Aaoension. 


h  m 
18  0 


3 

14.393 
14.660 
14.980 
15.343 
15.741 

16.164 
16.606 
17.056 
17.510 
17.961 

18.403 
18.830 
19.236 
19.615 
19.959 

20.262 
20.518 
20.720 
20.864 
20.948 

20.969 
20.926 
20.824 
20.667 
20.463 

20.222 
19.955 
19.678 
19.404 
19.149 

18.929 
18.756 
18.639 


267 
320 
363 
398 
423 


441 
451 
454 
451 
442 


427 
406 
379 
344 
303 


^6 

202 

144 

84 

21 

43 
102 
157 
204 
241 

267 
277 
274 
256 
220 

174 
116 


50 
18.689  — 

18.608   ^^ 
92 

18.700 

18.860  ^^ 

19.086^ 


Dedlnar 
tlon. 


-60    5 


ff 


62.89 
51.33 
49.93 
48.72 
47.70 

46.90 
46.31 
45.92 


156 
140 
121 
102 
80 

50 
39 


45.76  -^ 

45.81     ^ 
25 


46.06 
46.50 
47.14 
47.96 
48.96 

60.11 
61.39 
62.77 
64.22 
65.70 

67.16 
58.63 
69.77 
60.86 
61.70 


44 

64 

82 

99 

116 

128 
138 
145 
148 
145 

138 

124 

108 

85 

58 


62.28 

62.66  — 

62.62     * 

62.14   ^ 

61.43   ^ 
100 

60.43 

127 
147 
164 
173 
175 

171 
162 


69.16 

67.69 
66.05 
64.32 

52.67 
60.86 
49.24 


14.836 
1.559 


64.82 
-1.196 


+0.09 
0.0 


0.00 
-1.0 


;^  SagittaxU. 
Mag.  3.1 


Right 
Asoenskm. 


h 
18 


m 
0 


s 

32.140 
32.362 
32.602 
32.883 
33.189 

33.512 
33.848 
34.190 
34.535 
34.878 

35.215 
35.542 
35.853 
36.146 
36.413 

36.652 
36.855 
37.019 
37.141 
37.216 

37.244 
37.224 
37.157 
37.049 
36.906 

36.734 
36.542 
36.343 
36.146 
36.963 


212 
250 
281 
306 
323 


356 
342 
345 
343 
337 


327 
311 
293 
267 
239 


203 

164 

122 

75 

28 


20 

67 

108 

143 

172 


192 
199 
197 
183 
156 


35.807 

35.688 

35.612  ^ 
35.586  — 

35.613  ^ 
81 

35.694 

35.827  "^ 

36.007  ^^ 


Declina- 
tion. 


70  Ophluchi. 
Mag.  4.1 


-30  25 


// 


33.98 
33.69 
33.26 
33.02 
32.82 

32.67 
32.56 
32.46 
32.37 
32.29 

32.22 
32.18 
32.16 
32.19 
32.27 

32.42 
32.65 
32.93 
33.28 
33.67 

34.10 
34.64 
34.95 
35.32 
35.61 

35.79 
35.86 
35.80 
35.60 
36.27 

34.83 
34.30 
33.71 
33.08 
32.47 

31.88 
31.36 
30.90 


39 
33 
24 
20 
15 

11 

10 

9 

8 

7 

4 
2 

3 

8 

15 

23 
28 
35 
39 
43 

44 
41 
37 
29 
18 

7 

6 
20 
83 
44 

53 
59 
63 
61 
59 

52 
46 


32.334 

1.160 


34.71 
-0.587 


+0.08 
0.0 


0.00 


Right 
Aaoension. 


h  m 
18  1 


s 

18.312 
18.483 
18.689 
18.922 
19.178 

19.449 
19.732 
20.022 
20.314 
20.605 

20.891 
21.167 
21.428 
21.673 
21.895 

22.092 
22.268 
22.390 
22.485 
22.541 

22.556 
22.530 
22.466 
22.368 
22.238 

22.084 
21.913 
21.736 
21.661 
21.398 

21.256 
21.146 
21.072 
21.039 
21.052 

21.111 
21.214 
21.359 


171 
206 
233 
256 
271 


283 
290 
292 
291 
286 


270 
261 
245 
222 
197 


166 

132 

95 

56 

15 


26 

64 

98 

130 

154 


171 
177 
176 
163 
142 

110 
74 
33 

13 
59 


lai 

145 


18.591 
1.001 


Declina- 
tion. 


+  2  30 


ff 


61.65 
59.98 
58.45 
57.04 
55.80 


157 
153 
141 
124 
99 


73 
40 


64.81 
54.08 
63.68 
63.59  — 
53.85   * 

57 

54.42 

85 
111 
131 
146 
154 


65.27 
66.38 
67.69 
69.15 

60.69 
62.28 
63.86 
65.38 
66.82 


159 
158 
152 
144 
130 


68.12 
69.29 
70.29 
71.12 
71.77 

72.23 
72.50 


117 

100 

83 

65 

46 

27 

72.58  — 
72.45   ^* 

82 
52 


72.13 

71.61 
70.88 
69.95 
68.84 
67.56 

66.12 
64.59 
63.02 


73 

93 

111 

128 

144 

153 

157 


02.86 
+0.044 


+0.06 


0.00 
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FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


mTlme. 


n.  1.0 
11.0 
20.9 
30.9 

}b.    9.9 

19.8 
ar.  1.8 
11.8 
21.8 
31.7 

pr.  10.7 
20.7 
30.7 

aiy  10.6 
20.6 

30.6 

ne   9.5 

19.5 

29.5 

ly    9.5 

19.4 
29.4 
ig.  8.4 
18.4 
28.3 

pt.  7.3 
17.3 
27.2 

:t.  7.2 
17.2 

27.2 

IV.    6.1 

16.1 

26.1 

«.     6.1 

16.0 
26.0 
36.0 


QioombTldge  8088. 
Mag.  5.4 


i  Place 
r,  Tan  d 


Right 
AaomaUm. 


Dm  a 


h     m 
18    13 


s 
4.554 
4.690 
4.878 
6.111 
5.383 

5.686 
6.012 
6.354 
6.706 
7.056 

7.400 
7.730 
8.038 
8.319 
8.566 

8.774 
8.938 
9.054 
9.120   ^^ 
9.135  — 

88 

9.097 
9.008 
8.871 
8.691 
8.473 


136 
188 
233 
272 
303 


326 
342 
352 
350 
344 


330 
308 
281 
247 
206 


164 

116 

66 


8.226 
7.958 
7.680 
7.402 
7.134 

6.889 
6.676 
6.504 
6.381 
6.310 

6.297 
6.343 
6.444 


88 
137 
180 
218 
247 

268 
278 
278 
268 
245 

213 

172 

123 

71 

13 

46 
101 


Declina- 
tion. 


+42     7 


/' 


48.75 
45.56 
42.50 
39.69 
37.23 


319 
306 
281 
246 
200 


^•23  us 
33.75 

32.87   ^ 

32.59  — 

32.92  ^ 

05 

33.87 


149 
200 
242 
275 
300 


35.36 
37.36 
39.78 
42.53 

45.53 
48.69 
51.91 
55.11 
58.20 

61.12 
63.78 
66.15 
68.16 
69.78 

70.98 
71.73 
72.00  — 
71.80  ^ 
71.12  ^ 

116 

69.96 
68.34 
66.30 
63.87 
61.12 

58.11 
54.95 
51.73 


316 
322 
320 
309 
202 


266 
237 
201 
162 
120 


76 


162 
204 
243 
275 
301 


316 
322 


5.714 

1.348 


50.67 
+0.905 


+0.04 
0.0 


0.00 
-1.0 


86  Draconis. 

Mag.  5.0 


Right 
Ascension. 


h      m 
18     13 


s 

22.48 
22.61 
22.83 
23.14 
23.54 

23.99 
24.48 
25.01 
25.56 
26.11 

26.65 
27.15 
27.61 
28.02 
28.35 

28.62 
28.81 
28.91 
28.93 
28.86 

28.69 
28.46 
28.15 
27.77 
27.33 

26.85 
26.34 
25.81 
25.29 
24.77 

24.29 
23.85 
23.47 
23.17 
22.96 

22.84 
22.81 
22.88 


18 
22 
81 
40 
45 

49 
53 
55 
55 
54 

50 
46 
41 
33 
27 

19 

10 

2 

7 
17 

23 
31 
38 
44 

48 

51 
53 
52 
52 
48 

44 
38 
30 
21 
12 

3 
7 


Declina- 
tion. 


+64  21 


n 


67.54 
64.04 
60.67 
67.58 

54.87 


850 
837 
309 
271 
223 


^•^  101 
^•»«    35 

49.63  — 
49.95  '* 

98 
50.93 


158 
213 
260 
298 
325 

343 
353 
349 
340 
821 


52.51 

54.64 
57.24 
60.22 

63.47 
66.90 
70.43 
73.92 
77.32 

80.63 
83.48 
86.10 
88.35 
90.17 

91.51 
92.37  33 
92.70  — 
92.60  * 
91.77   ^ 

126 

90.51 
88.74 
86.49 
83.82 
80.79 

77.49 
74.00 

70.48 


295 
262 
225 
182 
134 


86 


177 
225 
267 
303 
330 


349 
352 


25.496 

2.312 


69.50 
+2.084 


+0.01 
0.0 


-0.01 
-1.0 


dSagittaili. 

Mag.  2.8 


Right 
Ascension. 


h   m 
18  15 


8 

44.459 
44.654 
44.886 
46.152 
46.444 

46.758 
46.084 
46.420 
46.761 
47.103 

47.441 
47.772 
48.090 
48.389 
48.668 

48.918 
49.135 
49.314 
49.450 
49.640 

49.584 
49.679 
49.527 
49.432 
49.298 

49.133 
48.947 
48.749 
48.551 
48.364 

48.202 
48.072 
47.984 
47.944 
47.955 

48.019 
48.135 
48.298 


195 
232 
266 
292 
314 


326 
336 
341 
342 
338 


331 
318 
299 
279 
250 

217 

179 

136 

90 

44 

5 

52 

95 

184 

165 

186 
198 
198 
187 
162 

130 
88 
40 

11 
64 

116 
163 


Declinsr 
lion. 


-29  51 


tr 


60.52 
60.06 
49.67 
49.33 
49.04 

48.78 
48.54 
48.31 
48.08 
47.86 

47.64 
47.46 
47.28 
47.16 
47.11 

47.12 
47.22 
47.41 
47.68 
48.02 

48.40 
48.82 
49.24 
49.63 
49.97 

60.21 
60.36 
60.39 
60.29 
60.05 

49.70 
49.25 
48.72 
48.14 
47.55 

46.98 
46.44 
45.95 


46 
39 
34 
29 
26 

24 
23 
23 
22 
22 

19 

17 

12 

5 

1 

10 
19 
27 
84 
88 

42 
42 
89 
84 
24 

15 
3 

10 
24 
35 

45 
53 
58 
59 
57 

54 
49 


44.663 
1.153 


51.00 
-0.574 


+0.08 
0.0 


0.00 


7  Sexpentis. 
Mag.  3.4 


Right 
Ascension. 


h      m 
18     17 


8 

3.704 
3.863 
4.057 
4.280 
4.626 

4.790 
6.069 
6.366 
6.647 
6.939 

6.229 
6.612 
6.784 
7.040 
7.277 

7.489 
7.672 
7.821 
7.933 
8.006 

8.036 
8.025 
7.974 
7.886 
7.765 

7.617 
7.451 
7.275 
7.098 
6.933 

6.786 
6.666 
6.584 


159 
194 
223 
246 
264 


279 
286 
292 
292 
290 


283 
272 
266 
237 
212 

183 

149 

112 

72 

31 

11 

51 

88 

121 

148 

166 
176 
177 
165 
147 

120 
82 


6.541  — 

6.543     ^ 

46 


6.589 
6.680 
6.813 


91 
133 


Declina- 
tion. 


-  2  66 


If 


120 

117 

110 

96 

76 

55 

28 


16.24 
17.44 
18.61 
19.71 
20.67 

21.43 
21.98 
22.26 
22.27  — 
21.99   ^ 

54 

21.46 
20.67 
19.68 
18.62 
17.26 

16.92 
14.56 
13.21 
11.92 
10.73 

9.64 
8.67 
7.84 
7.17 
6.64 

6.26  ^ 

6.03  ^^ 

5.93  — 

5.98  * 
21 

85 


78 

99 

116 

126 

184 

136 
135 
129 
119 
109 

97 
88 
67 
53 
38 


6.19 

6.54 
7.03 
7.69 
8.49 
9.42 

10.49 
11.64 
12.84 


49 

66 

80 

93 

107 

115 
120 


3.950 
1.001 


15.65 
-0.051 


+0.06 


0.00 
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FOR  THE  UPPEK  TRANSIT  AT  WASHINGTON. 


ihinsrton 
A  Tune. 


n. 


'b. 


IT. 


1.0 

11.0 

20.9 

30.9 

9.9 

19.9 
1.8 
11.8 
21.8 
31.7 


)r. 


10.7 
20.7 
30.7 
ly  10.6 
20.6 

30.6 

ne    9.6 

19.5 

29.5 

ly    9.5 

19.4 
29.4 
ig.  8.4 
18.4 
28.3 

pt.  7.3 
17.3 
27.3 

t.  7.2 
17.2 


>V' 


K?. 


27.2 

6.1 

16.1 

26.1 

6.1 

16.0 
26.0 
36.0 


I  Place 
^  Tan  d 


Xsafittazli. 
Mag.  2.9 


Right 
Aacwrarion. 


h      m 
18    22 


I 
54.420 

54.600 

54.818 

55.068 

55.343 

55.639 
55.950 
56.270 
56.596 
56.925 

57.251 
57.571 
57.879 
58.174 
58.447 

58.693 
58.908 
59.088 
59.228 
59.324 

59.372 


59.374  — 
59.331  ^ 
59.244  ^^ 
59.120  "^ 

155 


180 
218 
250 
275 
296 

311 
320 
326 
329 
326 


320 
308 
295 
273 
246 


215 

180 

140 

96 

48 


58.963 

58.788 
58.599 
58.409 
58.228 


177 
189 
190 
181 
159 

128 
90 


58.069 
57.941 
57.851  ^g 
57.806  — 
57.811  ^ 

55 


57.866 
57.969 
58.119 


103 
150 


D«cUzia- 
tJon. 


-25  28 


If 


21 
17 
14 
14 
14 

17 
20 
26 
29 
32 

36 
36 
34 
30 
24 

18 
10 


5.60 
5.39 
5.22 
5.08 
4.94 

4.80 
4.63 
4.43 
4.17 
3.88 

3.56 
3.21 
2.85 
2.51 
2.21 

1.97 

1.79 

1.69 

1.68  - 

1.76    * 
13 

1.89 
2.08 
2.31 
2.54 
2.76 

2.94 
3.06 
3.11 
3.07 
2.95 

2.74 
2.47 
2.16 
1.82 
1.49 

1.18 
0.90 
0.68 


19 

23 
23 
22 

18 

12 

5 

4 

12 

21 

27 
31 
34 
33 
31 

28 
22 


54.614 
1.108 


5.84 
-0.476 


D«  a      +0.07  0.00 

D^d         0.0     '       -1.0 

72599''— 191S 30 


C  Sezpentis. 

Mag.  5.4 


Right 
Afloeoiion. 


h 
18 


m 
25 


8 

24.660 
24.811 
24.998 
25.214 
25.454 

25.714 
25.990 
26.275 
26.565 
26.859 

27.150 
27.436 
27.711 
27.973 
28.215 

28.434 
28.624 
28.782 
28.901 
28.982 

29.020 
29.018 
28.974 
28.892 
28.775 

28.631 
28.467 
28.293 
28.117 
27.950 

27.800 
27.679 
27.591 
27.544 


27.538  — 

39 

27.577 


151 
187 
216 
240 
260 


276 
285 
290 
294 
291 


286 
275 
262 
242 
219 


190 

158 

119 

81 

38 


2 

44 

82 

117 

144 

164 
174 
176 
167 
150 

121 

88 
47 
6 


27.660 
27.786 


83 
126 


Dttdina- 
tion. 


-22 


// 


21.99 
23.20 
24.38 
25.47 
26.42 

27.19 
27.72 
27.98 
27.96 
27.65 

27.06 
26.23 
25.17 
23.95 
22.59 

21.16 
19.72 
18.27 
16.89 
15.61 

14.44 
13.40 
12.50 
11.75 
11.16 

10.73 
10.45 
10.33 
10.35 
10.54 

10.88 
11.38 
12.04 
12.84 
13.79 

14.86 
16.02 
17.23 


121 

118 

109 

95 

77 

53 
26 

2 
81 
69 

83 
06 
22 
36 
43 

44 

45 

38 
28 
17 

104 
90 
75 
60 
43 

28 
12 

2 
19 
34 

60 
66 
80 
95 
107 

116 
121 


1  AquiUe. 

Mag.  4.1 


24.916 
1.001 


21.60 
-0.036 


Right 
AaowMlon. 


h 
18 


m 
30 


+0.06 
0.0 


0.00 
-1.0 


8 

44.464 
44.616 
44.803 
45.021 
45.263 

45.525 
45.802 
46.090 
46.385 
46.682 

46.979 
47.272 
47.555 
47.825 
48.076 

48.305 
48.504 
48.671 
48.800 
48.890 

48.938 


48.943  — 
48.906  ^^ 
48.829  ^ 
48.717  "^ 

139 


162 
187 
218 
242 
262 


277 
288 
295 
297 
297 


293 
283 
270 
251 
229 


199 

167 

129 

90 

48 


48.578 

48.416 
48.243 
48.067 
47.900 


162 
173 
176 
167 
151 


47.749 
47.626 
47.536 
47.486 


123 
90 
60 
6 


47.480  — 

39 

47.519 


47.602 

47.728 


83 
126 


Declina- 
tion. 


-  8  17 


// 


68.84 
69.67 
70.48 
71.23 
71.88 

72.39 
72.71 


83 
81 
76 
06 
61 

32 


72.84  — 
72.74   '" 


72.41 

71.87 
71.14 
70.25 
69.23 
68.13 

67.00 
65.86 
64.75 
63.71 
62.76 

61.92 
61.20 
60.59 
60.10 
59.73 

59.48 
59.32 
59.26-^ 
59.29    ' 


33 
64 

73 

89 

102 

110 

113 

114 

111 

104 

95 

84 

72 
61 
49 
87 
26 

16 


59.41 

59.63 
59.94 
60.35 
60.86 
61.47 

62.19 
62.96 
63.77 


12 

22 

31 
41 
61 
61 
72 

77 
81 


44.684 
1.011 


68.69 
-0.146 


+0.06 
+0.1 


0.00 
-1.0 


C  Pavonis. 
Mag.  4.1 


Right 
Aaoension. 


h      m 
18    83 


8 

25.64 
25.99 
26.46 
27.04 
27.71 

28.44 
29.24 
80.07 
30.92 
31.79 

32.65 
83.49 
34.30 
35.05 
35.74 

36.35 
36.87 
37.29 
37.59 
37.77 

37.83 
37.75 
37.55 
37.24 
36.83 

36.34 
35.78 
35.18 
34.57 
33.98 

33.43 
32.96 
32.58 
32.31 
32.18 

32.18 
32.31 
32.57 


36 

47 
68 
67 
73 

80 
83 
86 
87 
88 

84 
81 
75 
69 
61 

62 
42 

30 

18 

6 

8 
20 
31 
41 
49 

56 
60 
61 
60 
66 

47 
38 
27 
13 
0 

13 
26 


DeoUna- 
tion. 


-71  29 


ti 


60.19 
57.41 
54.77 
52.34 
50.18 

48.32 
46.81 
45.66 
44.89 
44.51 

44.50 

44.89 
45.65 
46.76 
48.19 

49.94 
51.94 
54.14 
56.49 
58.92 

61.36 
63.73 
65.95 
67.93 
69.61 

70.91 

71.79  3^ 

72.18  — 

72.07  " 

71.45  *^ 
112 

70.33 


278 
264 
243 
216 
186 


161 

116 

77 

88 

1 

89 

70 

111 

148 

176 

200 
220 
835 
243 
244 

237 
222 
198 
168 
130 

88 


68.74 
66.74 
64.41 
61.81 

59.05 

U6.21 

53.38 


150 
200 
233 
280 
276 

284 
283 


27.453 
3.151 


61.45 
-2.088 


+0.14 


+0.03 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tiington 
iTune. 


D.  1.0 
11.0 
21.0 
30.9 

ib.    9.9 

19.9 
IT.  1.8 
11.8 
21.8 
31.8 

pr.  10,7 
20.7 
30.7 

ay  10.7 
20.6 

30.6 

me   9.6 

19.5 

29.5 

ily    9.5 

19.5 
29.4 
ug.  8.4 
18.4 
28.4 

jpt.  7.3 
17.3 
27.3 

:t.  7.2 
17.2 

27.2 

)v.    6.2 

16.1 

26.1 

>c.     6.1 

16.1 
26.0 
36.0 


6  AquiUe. 

Mag.  4.5 


Right 
Aacension. 


h  m 
18  42 


s 
49.174 

49.311 

49.484 

49.688 

49.917 

50.169 
50.436 
50.716 
51.004 
51.298 

51.593 
51.885 
52.170 
52.443 
52.698 

52.932 
53.138 
53.312 
53.451 
53.549 


137 
173 
204 
229 
2S2 

267 
280 
288 
294 
295 

292 
285 
273 
255 
234 

206 

174 

139 

98 

56 


53.605  j3 
53.618  — 
53.588  ^ 


1  Place 
^TanJ 


53.519 
53.414 

53.280 
53.122 
52.951 
52.776 
52.608 

52.453 
52.323 
52.224 
52.165 
52.148  i! 

52.174 
52.243 
52.353 


69 
105 
134 

158 
171 
175 
168 
155 

130 
99 
59 


69 
110 


Declina- 
tion. 


-  4  49 


// 


71.79 
72.78 
73.74 
74.64 
75.40 

76.00 

76.40   ^, 

76.55  — 

76.46     • 
37 

62 


99 
96 
90 
76 
60 

40 


76.09 

75.47 
74.64 
73.62 
72.43 
71.14 

69.79 
68.42 
67.08 
65.80 
64.62 

63.55 
62.60 
61.80 
61.15 
60.64 

60.27 
60.04 


83 
102 
110 
129 
135 

137 
134 
128 
118 
107 

95 
80 
65 
51 
37 

23 


A.  Pavoxiis. 
Mag.  4.4 


10 
59.94  — 

59.96     * 


60.10 

60.38 
60.78 
61.30 
61.95 
62.71 

63.57 
64.51 
65.50 


14 
28 

40 
52 
65 
76 
86 

94 
99 


Right 
Afloenslon. 


h     m 
18    44 


49.414 
1.004 


71.87 
-0.085 


s 
36.39 
36.63 
36.96 
37.36 
37.81 

38.31 
38.86 
39.43 
40.02 
40.63 

41.23 
41.82 
42.40 
42.95 
43.46 

43.92 
44.32 
44.65 
44.91 
45.07 

45.16 
45.15 
45.06 
44.89 
44.64 

44.33 
43.96 
43.57 
43.17 
42.78 

42.42 
42.11 
41.85 
41.68 
41.59 

41.59 
41.68 
41.88 


24 
33 
40 
45 
50 

55 
57 
59 
61 
60 

59 
58 
55 
51 
46 

40 
33 
26 
16 
9 

1 

9 

17 

25 

31 

37 
39 
40 
39 
30 

31 

26 

17 

9 

0 

9 
20 


Declina- 
tion. 


-62  16 


// 


58.72 
56.29 
53.96 
51.80 
49.82 

48.09 
46.61 
45.43 
44.54 
43.98 

43.73 
43.81 
44.20 
44.91 
45.91 

47.19 
48.73 
50.47 
52.37 
54.38 

56.43 
58.47 
60.42 
62.20 
63.74 

64.98 
65.86 
66.35 


66.40  — 
66.01   ^® 

83 


243 
233 
216 
198 
173 


148 

118 

89 

66 

25 

8 

39 

71 

100 

128 

154 
174 
190 
201 
205 

204 
195 
178 
154 
124 

88 
49 


/S'Lyrm, 
Var.  3.4r4.1 


Ascension. 


65.18 
63.92 
62.31 
60.38 
58.20 

55.87 
53.43 
50.98 


126 
161 
193 
218 
233 


244 
245 


h 
18 


m 
47 


37.352 
2.150 


59.19 
-1.903 


D«a     1+0.06  0.00  +0.11        +0.02 

D..^     1+0.1  -1.0         I  +0.1  -1.0 


s 
2.292 

2.395 
2.543 
2.731 
2.956 

3.212 
3.492 
3.794 
4.107 
4.429 

4.751 
5.069 
5.374 
5.663 
5.927 

6.162 
6.361 
6.519 
6.634 
6.702 

6.722 
6.693 
6.617 
6.498 
6.340 

6.150 
5.935 
5.705 
5.468 
5.236 

5.020 
4.826 
4.666 
4.546 
4.470 

4.442 
4.463 
4.534 


103 
148 
188 
225 
256 


280 
302 
313 
822 
322 

318 
805 
280 
264 
235 


199 

158 

115 

68 

20 


29 

76 

119 

158 

190 

215 
230 
237 
232 
216 

194 

160 

120 

76 

28 

21 
71 


Declina- 
tion. 


+33  15 


n 


61.07 
58.20 
55.40 
52.78 
50.42 


287 
280 
262 
236 
199 


^8-^3  153 
^^'^  101 

45.89  ^ 
45.43  — 
45.54   " 

67 

46.21 

121 
169 
211 
246 
272 


47.42 

49.11 
51.22 
53.68 

56.40 
59.31 
62.32 
65.34 
68.30 

71.14 
73.78 
76.18 
78.28 
80.04 


291 
301 
302 
296 
284 


264 
240 
210 
176 
140 


81'»*  100 
82.44  j3 

83.02   ,, 

83.17  — 

82.88   * 

73 

82.15 

116 
157 
195 
228 
266 


60  Dracoxiis. 
Mag.  5.4 


Right 
Ascension. 


80.99 
79.42 
77.47 
75.19 

72.63 
69.88 
67.03 


275 
285 


3.133 
1.196 


60.19 
+0.656 


h     m 
18    48 


8 

55.64 
55.64 
55.80 
56.14 
56.62 

57.23 
57.95 
58.75 
59.63 
60.52 

61.40 
62.25 
63.04 
63.76 
64.38 

64.87 
65.22 
65.44 
65.51 
65.43 

65.21 
64.83 
64.34 
63.71 
62.98 

62.17 
61.29 
60.37 
59.43 
58.48 

57.56 
56.70 
55.91 
55.23 
54.68 

54.25 
53.98 
53.90 


0 

16 
34 
48 
61 

72 
80 
8^ 
89 
88 

85 
79 
72 
62 
49 

35 

22 

7 

8 
22 

38 
49 
63 
73 
81 

88 
92 
94 
95 
92 

86 
79 
68 
55 
43 

27 

8 


Declina- 
tion. 


+75   19 


77.71 
74.27 
70.87 
67.63 
64.69 

62.15 
60.11 1^ 
58.66  g3 
57.83  27 
57.66- 


344 
340 
324 
294 
254 


204 


58.16 

59.29 
61.00 
63.24 
65.91 

68.95 
72.24 
75.69 
79.23 

82.74 

86.16 
89.39 
92.36 
95.02 
97.30 

99.18 
100.59 
101.50 
101.90 
101.77 

101.09 
99.88 
98.16 
95.96 
93.32 

90.33 
87.09 
83.67 


113 
171 
224 
267 
304 

329 
345 
354 
351 
342 

323 
297 
266 
228 
188 


141 
91 
40 

13 

68 

121 
172 
220 
264 
299 

324 
342 


+0.04 
1+0.1 


-0.01 


61.662 
3.951 


75.42 
+3.822 


-0.04 


-0.05 
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Washington 
Mean  Timo. 


Feb. 


Mar. 


Jan.  1.0 
11.0 
21.0 
80.9 
9.9 

19.9 
1.8 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.5 

29.5 

July     9.5 

19.5 
29.4 
Aug.  8.4 
38.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 

27.2 

Nov.    6.2 

16.1 

26.1 

Dec.     6.1 

16.1 
26.0 
36.0 


o  Draconis. 
Mag.  4.8 


Right 
Ascension. 


h   m 
18  49 


8 

67.275 
57.340 
57.484 
57.702 
67.990 


05 
144 

218 
288 
347 


68.337 
58.735  '®* 
59.171  *^^ 
59.632  *^^ 
60.107  *'^ 

477 


60.584 
61.048 
61.487 
61.891 
62.249 


464 
4.39 
404 
358 
303 


62.552  2,0 
62.792  j^2 
62.964  ^^ 
63.062  24 
63.086  — 

52 

63.034 

125 
196 
260 


62.909 
62.713 
62.453 
62.137  ^^^ 

365 

61.772 
61.372 
60.947 
60.512 
60.080 

59.665 
59.281 
58.942 
58.659 
58.440 

58.294 
58.226 
58.240 


Declina- 
tion. 


+59  16 


78.03 
74.58 
71.19 
67.97 
65.06 


345 
339 
322 
291 
249 


400 
425 
435 
432 
415 


381 
3.?9 
2S3 
219 
146 

68 
11 


«2.^^98 

60.59,33 
69.21  ^^ 
58.45  ,^ 
58.35  — 

58 

58.93 

120 
178 
229 
274 
308 

333 
349 
355 
351 
340 

322 
295 
262 
224 
1S2 
100.15,.^. 

101.50  ^ 
102.35  3, 
102.69  — 
102.48  ^^ 

74 

101.74 

127 

179 

,226 


60.13 
61.91 
64.20 
66.94 

70.02 
73.35 
76.84 
80.39 
83.90 

87.30 
90.52 
93.47 
96.09 
98.33 


100.47 

98.68 

96.42 

93.75^*'^ 
303 

90.72 

87.45^^ 

84.04^^^ 


Mean  Place     59.618  76.11 

Sec  ^,  Tan  a      1.958  +1.683 

D^a,  Da>a      +0.02  -0.02 

^''a,D^a  l-hO,i  -i.o 


<r  Sagittaxli. 
Mag.  2.1 


Right 
Ascension. 


h      m 
18     50 


8 

10.630 
10.781 
10.972 
11.197 
11.451 

11.729 
12.027 
12.338 
12.660 
12.988 

13.319 
13.649 
13.972 
14.282 
14.576 

14.847 
15.088 
15.294 
15.461 
15.583 


151 
191 
225 
254 

278 


298 
311 
822 
328 
331 


330 
323 
310 
294 
271 


241 
206 
167 
122 
76 


15.659  27 
15.686  ~ 
15.665  ^^ 
15.599  ®^ 
15.492  ^^" 

142 

15.350 

15.181  ^^^ 

14.994  ^"^^ 

14.802  ^^^ 

14.615  ^^' 
170 

14.122 
14.101  — 

28 


07 


14.1 

14.202 

14.323 


10 


121 


Declina- 
tion, 


-26  23 


// 


59.36 
58.98 
68.62 
58.26 
57.90 

57.52 
57.11 
56.66 
56.17 
55.65 

55.10 
54.53 
53.99 
53.48 
53.03 

52.66 
52.39 
52.23 
52.17 
52.22 

52.37 
52.61 
52.90 
53.24 
53.58 

53.89 
54.14 
54.33 
54.42 
54.42 

54.32 
54.13 
53.84 
53.52 
53.15 

52.76 
52.38 
52.00 


38 
36 
36 
36 
38 

41 
45 
49 
52 
55 

57 
54 
51 
45 
37 

27 
16 

e 

5 
15 

24 
29 
34 
34 
31 

25 

19 

9 

0 

10 

19 
29 
32 
37 
39 

38 
38 


10.834 
1.116 


59.38 
-0.496 


+0.07 
+0.1 


+0.01 
-1.0 


0  Serpentis  pr. 
Mag.  4.5 


Right 
Ascension. 


h   m 
18  52 


s 

8.255 
8.377 
8.634 
8.722 
8.938 

9.177 
9.435 
9.706 
9.989 
10.278 

10.570 
10.860 
11.144 
11.417 
11.672 

11.907 
12.114 
12.289 
12.430 
12.529 


123 

157 
188 
216 
239 

258 
271 
283 
289 
292 


290 
284 
273 
255 
235 


207 

175 

141 

99 

58 


12.587  j5 
12.602  — 
12.674  ^ 
12.506  ^ 
12.402  ^^ 

133 

12.269 

158 
173 
177 
174 
159 

Ilf8l39 

11.289  ^,, 

11.182 

11.111   3j 

11.080  — 
11 

11.091 


12.111 
11.938 
11.761 
11.587 


11.144 
11.237 


53 
93 


Declina- 
tion. 


+  45 


ft 


45.78 
44.30 
42.86 
41.51 
40.34 

39.38 
38.70 
38.34 


38.31  — 
38.63   '^ 

66 


148 
144 

135 

117 

96 


68 
36 
3 


39.29 
40.25 
41.49 
42.96 
44.60 

46.36 
48.18 
50.01 
51.80 
53.50 

56.07 
56.61 
57.77 
58.83 
59.70 

60.35 

60.81 

61.04 

61.07  -^ 

60.88   ^^ 
39 

60.49 

59.88 

59.08 

58.09 

56.91 

55.60 
54.18 
52.70  "* 


96 
24 

47 

64 
76 

83 

83 
79 
70 
57 

44 

26 
06 
87 
65 

46 
23 


61 
80 
90 

118 
131 

142 


8.564 
1.003 


45.31 
+0.072 


+0.06 
+0.1 


0.00 
-1.0 


S  Lyne. 
Var.  4.0-4.7 


Right 
Ascension. 


h      m 
18    52 


s 
49.180 
49.266 
49.403 
49.592 
49.826 

50.098 
50.403 
50.733 
51.082 
61.440 

61.800 
52.154 
62.495 
62.816 
63.106 

63.360 
63.672 
63.789 
53.863 
63.914 

63.920 
63.870 
53.768 
53.617 
53.422 

53.192 
52.931 
52.663 
52.367 
62.083 

61.814 
61.570 
61.361 
51.194 
51.075 

51.010 
61.001  — 
51.060   *^ 


85 

138 
180 
333 
873 

805 
330 
840 
858 

860 

854 

841 
820 
200 
255 


213 

167 

114 

61 

6 

50 
102 
151 
195 

230 

261 
278 
286 
284 
269 

244 

300 

167 

110 

65 


Dedina. 
tion. 


+43  4! 


76.53 
73.36 
70.24 
67.30 


317 
312 
294 


64.65*^ 


62.38 
60.59 
69.36 


70 


68. 
68.72 

69.32 
60.51 
62.24 
64.45 
67.06 

69.97 
73J2 
76.40 
79.72 
83.01 


11 

m 

64 


« 


119 
173 
221 
3S1 
391 


315 
328 
333 
120 
316 


86.17 

89.15^ 

91.87^ 

94.28^^ 

96.33^ 

165 

97.98  j2^ 

99.22  .^ 

99.96^ 

100.24- 

100.02" 

70 


130 
166 
300 


99.32 

98.12 

96.46 

94.37 

91.88*^ 
278 

89.10 

86.07*" 

82.93^" 


50.414 
1.386 


74.85 
+O.960 


+0.04 
+0.1 


-0.01 
-1.0 


APPARENT  PLACES  OF  STAES,  1918 


469 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tiincton 
a  Tuna. 


Mag.  3.3 


Right 
AaoeragioD, 


a. 


or. 


1.0 
11.0 
21.0 
30.9 

9.9 

19.9 
1.8 
11.8 
21.8 
31.8 

)r.  10.7 
20.7 
30.7 

ly  10.7 
20.6 

30.6 

ne  9.6 

19.5 

29.5 

ly  9.5 

19.5 
29.4 
ig.  8.4 
18.4 
28.4 

pt.  7.3 
17.3 
27.3 

rt.  7.2 
17.2 


)V. 


)C. 


27.2 

6.2 

16.1 

26.1 

6.1 

16.1 
26.0 
36.0 


h   m 
18  55 


8 

51.728 
51.821 
51.959 
52.138 
52.354 

52.601 
52.874 
53.169 
53.479 
53.797 

54.119 
54.438 
54.746 
55.039 
55.309 

55.551 
55.758 
55.926 
56.051 
56.129 

56.160 
56.142 
56.077 
55.967 
55.817 

55.635 
55.426 
55.201 
54.969 
54.739 

54.523 
54.329 
54.166 
54.041 
53.959 

53.924 
53.938 
53.999 


1  Place 
>,Tan^ 


83 
138 
179 
216 
247 

273 
295 
310 
318 
322 

319 
308 
293 
270 
242 

207 

168 

125 

78 

31 

18 

65 

110 

150 

182 

200 
225 
232 
230 
216 

194 

163 

125 

82 

35 

14 
61 


Declina- 
tion. 


+32  34 


/r 

J 


36.12 
33.30 
30.53 
27.93 
25.57 


£  AqiUlie. 
Mag.  4.2 


Right 
Afloension. 


282 
277 
260 
236 
200 


23.57  ,^ 

22.01  ,05 
20.96   5j 

20.45  — 

20.52     ^ 

61 


21.13 
22.27 
23.91 
25.97 
28.37 

31.06 
33.94 
36.93 
39.94 
42.91 

45.76 
48.43 
50.86 
53.00 
54.83 


114 
164 
206 
240 
260 


288 
299 
301 
297 
285 


267 
243 
214 
183 
145 


^'^^  107 
57.35    ^ 

58.00  23 
58.23  — 
58.03   ^ 

64 

57.39 

107 

148 

186 

220 

248 


56.32 
54.84 
52.98 
50.78 

48.30 
45.61 
42.80 


269 
281 


h     m 
18    55 


8 

53.585 
53.695 
53.840 
54.020 
54.231 

54.465 
54.720 
54.992 
55.275 
55.566 

55.861 
56.154 
56.440 
56.714 
56.970 

57.205 
57.410 
57.583 
57.718 
57.813 

57.865 


57.873  — 
57.838  ^ 
57.761  ^ 
57.649  ^^^ 

143 

57.506 


110 
145 
180 
211 
234 


255 
272 
283 
201 
205 


293 
286 
274 
256 
235 


205 

173 

135 

95 

52 


8 


52.541 
1.187 


34.57 
+0.639 


+0.04 
+0.1 


-0.01 
-1.0 


57.338 
57.155 
56.965 
56.779 

56.606 
56.454 
56.332 
56.245 
56.198 

56.194 
56.233 
56.314 


168 
183 
190 
186 
173 


152 

122 

87 

47 


39 
81 


D«olfaia- 
tion. 


+14  57 


// 


22.43 
20.38 
18.37 
16.49 
14.82 

13.42 
12.38 
11.73 
11.50 
11.72 

12.36 
13.41 
14.83 
16.56 
18.54 

20.71 

23.00 

25.33 

27.66 

29.91 

213 

32.04 

84.01  ^^^ 

35.77  ^^ 

37.29  ^^^ 

38.56  ^^ 
100 

39.56   . 
40!26 
40.67   ^, 
40.77  — 
40.56   ^ 

50 


205 
201 
188 
167 
140 


104 
65 
23 

22 
64 

105 
142 
173 
198 
217 

229 
233 
233 


CSaglttazli. 
Mag.  2.7 


Right 
Aaoension. 


0 
41 


40.06 
39.24 
38.13 
36.77 
35.15 

33.34 
31.38 
29.33 


82 
111 
136 
162 
181 

196 
205 


54.023 
1.035 


21.49 
+0.267 


h     m 
18    57 


8 

23.484 
23.632 
23.820 
24.045 
24.301 

24.581 
24.883 
25.201 
25.530 
25.867 

26.209 
26.549 
26.884 
27.208 
27.514 

27.798 
28.052 
28.271 
28.450 
28.583 

28.669 
28.704 
28.689 
28.627 
28.521 

28.378 
28.206 
28.016 
27.817 
27.622 


148 
188 
225 
256 
280 


302 
318 
829 
337 
342 


340 
335 

306 
284 


254 
210 
179 
133 
86 


35 

15 

62 

106 

143 

172 
190 
199 
195 
181 


27.441  ,^ 

27.287  j^ 

27.167   77 

27.090  3j 

27.059  — 
19 

27.078 
27.147 
27.262 


69 
115 


Declina- 
tion. 


-29  59 


tf 


55.42 
54.79 
54.17 
53.56 
52.96 

52.36 
51.76 
51.16 
50.55 
49.94 

49.36 
48.79 
48.27 
47.81 
47.45 

47.20 
47.06 
47.05 
47.17 
47.42 

47.76 
48.19 
48.67 
49.19 
49.69 

50.14 
50.52 
50.80 
50.95 
50.97 

50.84 
50.59 
50.21 
49.73 
49.18 

48.59 
47.97 
47.34 


63 
62 
61 
60 
60 

60 
60 
61 
61 
58 

57 
52 
40 
36 
25 

14 
1 

12 
25 
34 

43 
48 
52 
50 
45 

38 

28 

15 

2 

13 

25 

38 
48 
55 
50 

62 
63 


C  Aqnllie. 
Mag.  3.0 


Right 
Aaoenaion. 


h    m 
19     1 


8 

38.038 
38.142 
38.283 
38.459 
38.664 

38.894 
39.146 
39.414 
39.695 
39.985 

40.279 
40.573 
40.861 
41.138 
41.398 

41.637 
41.848 
42.026 
42.168 
42.269 


104 
141 
176 
205 
230 


252 
268 
281 
290 
294 


294 

288 
277 
260 
239 


211 
178 
142 
101 
68 


42.327  j^ 
42.841  — 
42.312  ^ 


+0.05 
+0.1 


0.00 
-1.0 


23.701 
1.155 


55.32 
-0.577 


+0.08 
1+0.1 


+0.01 


42.242 
42.135 

41.996 
41.833 
41.653 
41.467 

41.282 

41.110 
40.958 
40.836 
40.746 
40.697 

40.690 
40.725 
40.801 


70 

107 
139 

163 
180 
186 
185 

172 

152 

122 

90 

49 

7 

35 
76 


Declina- 
tion. 


+13   44 


// 


27.55 
25.56 
23.62 
21.80 
20.19 


190 
194 
182 
161 
136 


18.83  ,,, 

17.82  ^ 

17.19  2j 

16.98  — 

17.19   '^ 
64 

17.83 

104 

130 

170 

194 

213 

225 
229 
228 
221 
208 

194 

172 

151 

125 

90 

44.55  ^ 

45.25  ,, 

45.67   ^3 

45.80  — 

45.62   " 
46 

45.16 

77 

105 

130 

154 

174 

188 
197 


18.87 
20.26 
21.96 
23.90 

26.03 
28.28 
80.57 
32.85 
35.06 

37.14 
39.08 
40.80 
42.31 
43.56 


44.39 
43.34 
42.04 
40.50 

38.76 
36.88 
34.91 


38.455 
1.029 


26.35 
+0.245 


+0.05 


0.00 
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Waihlntfton 
Mean  Tune. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

Kay  10.7 
20.6 

30.6 

June    9.6 

19.6 

29.5 

July    9.6 

19.5 
29.4 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.    6.2 

IG.l 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 

Mean  Place 
Sec  a,  Tan  d 


A.  AquiUe. 
Mag.  3.6 


Right 
Ascension. 


h  m 
19  1 


Df^a,  Dm  a 


8 

53.601 
53.719 
53.874 
54.060 
54.274 

54.511 
54.768 
55.039 
55.322 
55.613 

55.908 
56.204 
56.496 
56.778 
57.046 

57.293 
57.514 
67.705 
57.860 
67.975 


118 
155 
186 
214 
237 


257 
271 
283 
291 
295 


296 
292 
282 
268 
247 


221 
191 
155 
115 
73 


58.048  ^ 
58.077  — 
58.063  " 
58.008 


55 


57.916 

57.791 
57.641 
57.474 
57.300 
57.129 


92 
125 


56.971 
56.833 
56.726 
56.653 
56.620 

56.629 
56.681 
56.771 


150 
167 
174 
171 
158 


138 

107 

73 

33 

9 

52 
90 


Declina* 
tion. 


-50 


// 


22.45 
23.37 
24.27 
25.09 
25.79 

26.33 
26.65 


92 
90 
82 
70 
54 

32 


26.75  — 
26.59   ^* 


26.18 

25.51 
24.62 
23.54 
22.30 
20.96 

19.56 
18.14 
16.75 
15.42 
14.19 

13.09 
12.11 
11.28 
10.62 
10.09 

9.72 

9.38  — 
9.40  ^ 


41 
67 

89 
108 
124 
134 
140 

142 
139 
133 
123 
110 

98 
83 
66 
53 
37 

24 


9.54 

9.81 
10.19 
10.69 
11.30 
12.03 

12.8-1 
13.73 
14.65 


14 
27 

38 
50 
61 
73 
81 

89 
92 


53.834 
1.004 


22.94 
-0.088 


cc  Coionae  Austnllt. 
Mag.  4.1 


Right 
Afloenrion. 


h  m 
19  3 


8 

53.359 
53.510 
53.706 
53.941 
54.213 

54.514 
54.837 
65.181 
55.639 
56.906 

56.279 
56.662 
57.019 
57.375 
57.713 

58.026 
58.309 
58.552 
58.751 
58.901 


151 
196 
235 
272 
301 


323 
344 
358 
367 
373 


373 
367 
356 
338 
313 


283 
243 
199 
150 
97 


+0.06 


D^^^D^d    1+0.1 


0.00 
-1.0 


58.998  ^2 
59.040  — 
59.027  ^^ 
58.961  ^ 
58.848  ^" 

154 

58.694 
58.505  ^^ 
58.295  ^^^ 
58.075  ^ 
57.857  ^^* 

202 

57.655  j.^ 
67.479  ^,, 
57.338  ^ 

43 
9 


57.243 
57.200 


62 


57.209 
57.271 
57.387  "® 


DecUna- 
tion. 


-38     1 


/f 


115 
113 
110 
106 
101 


61.29 
60.14 
59.01 
67.91 
56.85 

55.84 
54.90 
54.01 
63.20 
52.48 

51.84 
61.32 
60.92 
60.67   ^^ 
60.57  — 

6 

60.63 
60.87 
61.26 
51.82 
62.52 


94 

89 
81 
72 
64 

52 
40 
25 


t  Iiyxte. 
Mag.  5.1 


Right 
Ajceniion. 


24 

39 
56 
70 

80 

87 
91 
92 
85 
74 

61 
44 

22 


53.32 
64.19 
65.10 
66.02 
56.87 

57.61 
68.22 
58.66 
58.88 
58.89  — 

22 

68.67 
58.24 
57.60 
56.80 
55.86 

54.82 
53.72 
52.59 


43 
64 
80 
94 

104 

110 
113 


h    m 
19    4 

8 

21.664 


80 


53.640 
1.270 


60.94 
-0.782 


+0.08 
+0.1 


+0.01 
-1.0 


21.784 
21.861 
22.031 
22.241 

22.486 
22.760 
23.068 
23.372 
23.698 

24.029 
24.368 
24.678 
24.982 
25.266 

26.517 
25.736 
26.912 
26.046 
26.130 

26.166 
26.160 
26.086 
25.974 
25.821 

25.633 
25.417 
25.182 
24.938 
24.695 

24.464 
24.254 
24.074 
23.931 
23.831 

23.780  2 
23.778  — 
23.825   ^^ 


127 
170 
210 
245 

374 

298 
814 
326 
331 

829 

320 
804 
283 
252 


218 

177 

133 

85 

35 


15 

65 

111 

153 

188 


216 
235 
244 
243 
231 


210 
180 
143 
100 
51 


Declina- 
tion. 


+36  68 


tt 


290 
288 
27J 
247 
212 


17.48 

14.68 
11.70 

8.97 

6.60 

4.38 
2.70 
1.52 
0.90 
0.87  — 

58 
1.40 
2.49 
4.09 
6.15 
8.69 


^Sagittazii. 
Mag.  3.0 


AjKwnsion. 


168 

118 

02 


11.32 

14.27 
17.36 
20.49 
23.58 

26.57 
29.39 
31.98 
34.28 
36.25 

37.86 
39.06 

^^'^   35 
40.19  — 

40.10     • 
55 

39.55 

38.54 

37.09 

35.24 

33.01 

30.48 
27.72 
24.82 


109 
160 
206 
244 
273 

295 
309 
313 
309 
299 

282 
259 
230 
197 
161 

120 
78 


101 
145 
185 
223 
253 

276 
290 


22.561 

1.236 


15.12 
+0.726 


h    m 
19    4 


+0.04 
\+0.\ 


-0.01 


63.092 
63.221 
63.389 
63.691 
53.821 

54.078 
64.353 
54.644 
64.949 
65.262 

66.680 
66.898 
66.213 
66.518 
66.810 

67.081 
67.324 
57.535  ^" 


129 
168 
202 
230 

257 

275 
291 
305 

313 
318 


318 
315 
30& 
202 
271 


243 


57.708 

57.840 


173 
132 

87 


67.927   ^ 
39 

57.966  — 
57.960  • 
57.908  " 
57.816  " 

128 


57.688 
57.631 
57.367 
57.174 
56.994 

66.827 
66.681 
66.567 
56.492 


157 

174 
183 
180 
167 

146 

114 

75 


33 

66.459  — 
11 

66.470 
66.527 
66.628 


57 
101 


DecUia. 
tion. 


-21 


f» 


18.04 
17.94 
17.84 
17.71 
17.63 

17.29 
16.98 
16.57 
16.07 
15.47 

14.80 
14.05 
13.28 
12.50 
11.74 

11.04 

10.40 

9.87 

9.45 

9.14 

8.97 
8.90 
8.92 
9.02 
9.17 

9.36 
9.55 
9.72 
9.87 
9.96 

10.01 

10.01 

9.97 

9.91 

9.83 

9.74 
9.65 
9.57 


53.281 
1.072 


13.05 
-0.387 


+0.07 
l+O.l 


+0.01 
-1.0 
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Washington 
Mean  Tune. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 


Mar. 


19.9 
1.9 
11.8 
21.8 
31.8 


Apr. 


10.8 
20.7 
30.7 
May  10.7 
20.6 

30.6 

June    9.6 

19.6 

29.5 

July     9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.0 
36.0 


fit?  AquilflB. 
Mag.  5.1 


Right 
Afloension. 


Mean  Place 
Sec  a,  Tan  d 


h 
19 


m 
13 


8 

57.677 
57.770 
57.901 
58.066 
58.260 

58.481 
58.724 
58.986 
59.261 
59.548 

59.840 
60.134 
60.426 
60.708 
60.976 

61.223 
61.444 
61.634 
61.788 
61.902 


93 
131 
165 
194 
221 


243 
262 
275 
287 
292 


294 
292 
282 
268 
247 


221 
190 
154 
114 

72 


61.974  ^ 
62.002  — 
61.986  ^* 
61.928  ^^ 
61.833   *'* 

128 

61.705 


Dtka,  Dm  a 


61.549 
61.377 
61.195 
61.014 

60.844 
60.691 
60.566 
60.472 
G0.417 

60.401 
60.427 
60.494 


156 
172 
182 
181 
170 


153 

125 

94 

55 

16 

26 
67 


DeelinA- 
tion. 


+11  26 


tr 


49.52 
47.71 
45.92 
44.24 
42.73 


181 
179 
168 
151 
124 


41.49 
40.54 
39.97 


95 
57 


#rCygBl. 

Mag.  4.0 


Right 
AfloeuJon. 


18 
39.79  — 

40.01    ^ 

63 


40.64 
41.65 
42.99 
44.64 
46.52 

48.58 
50.74 
52.96 
55.16 
57.29 

59.31 
61.18 
62.86 
64.31 
65.53 


101 
134 
165 
188 
206 


216 
222 
220 
213 
202 


187 
168 
145 
122 
98 


66.51 

67.21 
67.65 


70 
44 


16 
67.81  — 

67.69    " 

39 


67.30 
66.64 
65.72 
64.54 
63.15 

61.56 
59.84 
58.04 


66 

92 

118 

139 

159 

172 

180 


h 

19 


m 
15 


58.052 
1.020 


47.86 
+0.202 


8 

10.772 
10.808 
10.912 
11.078 
11.304 

11.583 
11.908 
12.272 
12.665 
13.075 

13.494 
13.912 
14.316 
14.698 
15.047 

15.355 
15.615 
15.819 
15.962 
16.042 

16.057 
16.005 
15.890 
15.716 
15.487 

15.212 
14.901 
14.563 
14.209 
13.853 

13.508 
13.183 
12.892 
12.645 
12.449 

12.313 
12.239 
12.233 


36 
104 
166 
226 
279 


325 
364 
393 
410 
419 


418 
404 
382 
349 
308 


260 

204 

143 

80 

15 


52 
115 
174 
229 
275 


311 
338 
354 
356 
345 


325 
291 
247 
196 
136 


74 
6 


Declina- 
tion. 


+53  12 


n 


64.34 
61.04 


330 
330 


57.74 

54.66^^* 

51.63^ 

257 
49.06 
46.95 
45.38 
44.44 


211 

157 

94 


T  Draconia. 

Mag.  4.6 


32 

44.12  — 

32 


44.44 
45.41 
46.95 
49.03 
51.57 


54.48 
57.68 
61.07 
64.58 
68.08 

71.53 
74.83 
77.90 
80.69 
83.13 

85.18 
86.79 
87.93 
88.57 
88.69 

88.28 
87.33 
85.88 
83.94 
81.55 

78.80 
75.74 
72.50 


97 
154 
208 
254 
291 

320 
339 
351 
350 
345 

330 
307 
279 
244 
205 

161 

114 

64 

12 

41 

95 
145 
194 
239 
275 

306 
324 


Right 
Aaoension. 


+0.06 


D^d,D^d    1+0,1 


0.00 
-0.9 


12.518 
1.670 


60.09 
+1.338 


+0.03 
+0.1 


-0.03 
-0,9 


h     m 
19    17 

3.39 
3.32  - 
3.39    ^ 

21 
36 
47 


3.60 
3.96 

4.43 
5.01 
5.68 
6.41 
7.19 

7.98 

8.77 

9.50 
10.20 
10.81 

11.33 
11.74 
12.03 
12.20 
12.23  - 

9 

12.14 
11.91 
11.57 
11.12 
10.56 


68 

67 
73 
78 
79 

79 
73 
70 
61 
52 

41 
39 
17 


Declina- 
tion. 


9.90 
9.19 
8.42 
7.61 
6.80 

6.00 
5.23 
4.51 
3.88 
3.34 

2.91 
2.61 
2.45 


23 
34 
45 
66 
66 

71 

77 
81 
81 
80 

77 
72 
63 
54 
43 

30 
16 


+73  11 


tt 


78.53 
75.15 
71.72 
68.39 
65.29 


338 
343 
333 
310 
276 


60.22^,^ 

^•^^16 
57.29  ,, 

56.78  — 

14 

56.92 

79 
142 
196 
246 
285 


dA^nilK. 
Mag.  3.4 


BI^ 


57.71 
59.13 
61.09 
63.55 

66.40 
69.59 
73.00 
76.56 
80.15 

83.70 
87.13 
90.37^^ 


319 
341 
356 
359 
355 


343 


93.33 

95.96 


296 
263 
225 


100.03^3^ 
101.38 
102.22 
102.52  — 

24 

102.28 

80 
134 
186 
234 
275 


101.48 

100.14 
98.28 
95.94 

93.19 
90.11 
86.80 


306 
331 


8.400 
3.461 


73.10 
+3.313 


h     m 
19    21 


-0.02 
\  +Q.\ 


-0.07 


I 
21.570 
21.663 
21.794 
21.957 
22.148 

22.366 
22.605 
22.863 
23.135 
23.419 

23.710 
24.005 
24.298 
24.584 
24.858 

25.112 
25.343 
25.544 
25.710 
26.837 


93 

131 
163 
191 
218 

239 
258 
272 
284 
291 

295 
293 
286 
274 
254 


DcoUBft. 
tion. 


231 
201 
166 
127 
86 


25.923 

25.965  — 

25.964     ^ 

25.920   ** 

25.838  ^ 
117 

25.721 

25.578 

25.416 

25.243 

25.071 


24.907 
24.761 
24.641 
24.552 
24.500 

24.488 
24.516 
24.584 


143 
163 
173 
172 

164 

146 

130 

89 

52 

12 

28 
68 


+  2  66 


62.69 
61.36 
60.06 
58.85 
57.79 


U3 
130 

m 

105 
86 


56.93  ^ 

00 

56.83  3j 
56.03- 
56.04  I 
56.40  " 


57.08 
58.05 
59.30 
60.77 
62.43 

64.19 
66.02 
67.87 
69.68 
71.40 


68 


07 
125 
147 
168 
178 


183 
185 
181 
173 
160 


73.00 
74.46  ^^ 
75.75  ^ 
76.84 '* 

00 

77.74  ^ 


50 


78.42 
78.92 
79.20 


79.29- 
79.17  " 

31 


78.86 
78.36 
77.66 
76.80 
75.78 

74.61 
73.34 
72.02 


50 

70 

88 

102 

117 

127 
133 


21.844 
1.001 


61.26 
+0.052 


+0.06 


0.00 
-0.9 


APPAEENT  PLACES  OF  STABS,  1918. 


473 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


hinfton 
aTnne. 


/ffCygnl. 
Mag.  3.2 


Right 
Afloension. 


I.  1.0 
11.0 
21.0 
31.0 

b.  9.9 


r. 


►r. 


ty 


19.9 
1.9 
11.8 
21.8 
31.8 

10.8 
20.7 
30.7 
10.7 
20.7 


30.6 

Qe  9.6 

19.6 

29.5 

ly  9.5 

19.5 
29.5 
ig.  8.4 
18.4 
28.4 

pt.  7.4 
17.3 
27.3 

Jt.  7.3 
17.2 

27.2 

6.2 

16.2 

26.1 

6.1 

16.1 
26.1 
36.0 


>v. 


«. 


h   m 
19  27 


8 

24.201 
24.266 
24.372 
24.518 
24.699 

24.914 
25.156 
25.424 
25.710 
26.013 

26.323 
26.636 
26.947 
27.248 
27.534 

27.796 
28.031 
28.231 
28.391 
28.507 

28.578 
28.600 
28.576 
28.506 
28.395 

28.248 
28.071 
27.874 
27.663 
27.452 

27.247 
27.058 
26.895 
26.764 
26.670 

26.617 
26.608  — 
26.642  ^ 


1  Place 
r,Taii^ 


65 
106 
146 
181 
215 


242 
268 
286 
303 
310 


813 
311 
801 
286 
262 


235 
200 
160 
116 
71 

22 

24 

70 

111 

147 

177 
197 
211 
211 
205 


180 

1G3 

131 

94 

53 


Danlina* 
tion. 


+27  47 


rt 


15.43 

12.89 

10.36 

7.93 

5.71 


254 
253 
243 
222 
194 


t  Cygni. 
Mag.  3.9 


3.77 

154 

2.23 

110 

1.13 

60 

0.53 

7 

0.46 

45 

0.91 

1.88 

97 

3.31 

143 

5.15 

184 

7.37 

222 

250 

9.87 
12.57 
15.40 
18.29 
21.16 

23.94 
26.57 
29.01 
31.19 
33.09 

34.66 
35.88 
36.73 
37.19 


270 
283 
280 
287 
278 


263 
244 

218 
190 
157 

122 
85 
46 
6 


37.25  — 

34 

36.91 
36.16 
35.01 
33.50 
31.66 


29.53 
27.18 
24.68 


75 

115 
151 
181 
213 

235 
250 


24.845 
1.130 


11.85 
+0.527 


Right 
Aaoension. 


h   m 
19  27 


+0.05 
+0.1 


-0.01 
-0.9 


8 

36.754 
36.776 
36.861 
37.008 
37.213 

37.469 
37.773 
38.115 
38.487 
38.882 

39.288 
39.695 
40.094 
40.475 
40.827 

41.143 
41.414 
41.633 
41.795 
41.896 

41.933 
41.907 
41.818 
41.670 
41.468 

41.219 
40.933 
40.618 
40.286 
39.949 

39.618 
39.306 
39.023 
38.779 
38.583 

38.443 
38.361 
38.342 


22 
85 

147 
205 
256 


304 
342 
872 
895 
406 


407 
899 
381 
352 
816 


271 
219 
162 
101 
87 


26 

89 

148 

202 

249 

286 
815 
832 
837 
331 

812 
283 
244 
196 
140 


82 
19 


Dedina- 
tion. 


+51  33 


tt 


21.88 
18.66 
15.40 
12.25 
9.30 


/lAqnilse. 
Mag.  4.6 


Right 
Ajoensfen. 


822 
326 
315 
295 
260 


6.70  ,^, 

2-8«io5 
1.83  ,3 

1.41  — 
21 


1.62 
2.45 
3.89 
5.86 
8.30 


11.13 
14.26 
17.61 
21.08 
24.59 

28.05 
31.38 
34.51 
37.37 
39.90 

42.06 
43.79 
45.07 
45.85 
46.12 

45.87 
45.09 
43.79 
42.00 
39.76 

37.12 
34.18 
31.03 


88 
144 
197 
244 
283 

318 
835 
347 
851 
346 

833 
813 
286 
253 
216 

173 

128 

78 

27 

25 

78 
130 
179 
224 
264 

294 
315 


h      m 
19    30 


38.349 
1.608 


16.52 
+1.260 


8 

4.740 
4.822 
4.941 
5.094 
6.275 

5.484 
5.716 
5.969 
6.237 
6.519 

6.809 
7.103 
7.397 

7.685 
7.962 

8.220 
8.455 
8.660 
8.831 
8.963 

9.055 
9.102 
9.105  — 
9.065  ^ 
8.986   '^ 

114 

8.872 
8.731 
8.569 
8.396 
8.220 

8.052 
7.901 
7.774 
7.676 
7.615 

7.592 
7.609 
7.664 


82 

119 
153 
181 
209 

232 
253 
268 
282 
290 

294 
294 
288 
277 
258 

235 
205 
171 
132 
92 

47 


141 
162 
173 
176 
168 


151 

127 

98 

61 

23 

17 
65 


I>ec]iiia^ 
tion. 


+  7  12 


tf 


ASagittuii. 
Mag.  4.7 


16.69 
15.15 
13.63 
12.20 
10.92 


154 
152 
143 
128 
105 


9.87 
9.10 
8.65 


45 


10 

8.65  — 

8.82  ^ 
63 

9.45 


97 
129 
156 
176 
192 


10.42 
11.71 

13.27 
15.03 

16.95 
18.96 
21.01 
23.05 
25.01 

26.86 
28.57 
30.08 
31.40 
32.49 

33.36 
33.99 
34.39   J 
34.55  — 
34.47     * 

32 

34.15 
33.61 
32.84 
31.87 
30.69 

29.36 
27.91 
26.37 


201 
205 
204 
196 
185 


171 
151 
132 
109 
87 


63 
40 


54 

77 

97 

118 

133 

145 
154 


+0.03 
+0.1 


-0.03 
-0.9 


5.045 
1.008 


14.63 
+0.126 


Right 
Aarension. 


h      m 
19    31 


105 
143 
180 
212 
239 


263 
284 
301 
814 
823 


329 
329 
324 
313 
295 


I 

42.936 
43.041 
43.184 
43.364 
43.576 

43.815 
44.078 
44.362 
44.663 
44.977 

45.300 
45.629 
45.958 
46.282 
46.595 

46.890 
47.160 
47.401 
47.604 
47.766 

47.882 
47.949  jg 
47.967  — 
47.938  * 
47.863 

47.749 
47.603 
47.433 
47.249 
47.063 

46.885 
46.726 
46.594 
46.496 
46.439 

46.425 
46.456 
46.531 


270 
241 
203 
162 
116 


67 


75 
114 

146 
170 
184 
186 

178 

159 

132 

98 

57 

14 

31 
75 


I>«plfalft. 
tion. 


-25     8 


// 


56.73 
56.32 
55.87 
55.39 
54.86 

54.27 
53.62 
52.89 
52.11 
51.28 

50.39 
49.49 
48.59 
47.73 
46.93 

46.23 
45.63 
45.17 
44.85 
44.70 

44.68 
44.80 
45.04 
45.36 
45.74 

46.15 
46.55 
46.91 
47.21 
47.42 

47.55 
47.57 
47.49 
47.34 
47.09 

46.80 
46.46 
46.09 


41 
45 
48 
68 
50 

65 
78 
78 
88 


90 
90 
86 
80 
70 

60 
46 
82 
16 

3 

12 
34 


41 

40 
86 

ao 

31 
18 

8 

8 
16 
36 
» 

84 

87 


+0.06 
\+0,2 


0.00 


43.112 
1.104 


56.41 
-0.468 


+0.07 


+a.Qv 
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Waahinston 
Mean  Tune. 


Jan.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 


/c  Aqnilae. 
Mag.  5.0 


Right 
Aflcendon. 


Mar. 


19.9 
1.9 
11.8 
21.8 
31.8 


Apr. 


10.8 
20.7 
30.7 
May  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.5 

July     9.6 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


h 
19 


m 
32 


8 

28.675 
28.765 
28.892 
29.052 
29.240 

29.455 
29.692 
29.949 
30.221 
30.506 

30.800 
31.099 
31.398 
31.693 
31.978 

32.246 
32.491 
32.708 
32.892 
83.038 


90 
127 
160 
188 
315 


237 
257 
272 
285 

2M 


299 
399 

295 
285 
268 


345 
217 
184 
145 
103 


Mean  Place 
Sec  d,  Tan  d 


33.141  ^^ 
33.200 
33.213  — 
33.184   ^ 
33.113   ^^ 

106 

33.007 

135 
155 
169 
171 
162 


32.872 

32.717 
82.548 
32.377 

32.215 
32.068 
31.946 
31.854 
31.800 

31.785 
31.809 
31.873 


147 

122 

92 

54 

15 


24 

04 


Declina- 
tion. 


-  7  12 


tf 


37.31 
38.00 
38.67 
39.26 
39.74 


69 
67 
59 
48 
88 


40.07  ^^ 
40.21  — 
40.14     ^ 


39.83 
39.30 

38.53 
37.56 
36.41 
35.13 
33.76 

32.34 
30.92 
29.53 
28.22 
27.03 

25.96 
25.04 
24.28 
23.67 
23.21 

22.90 
22.73 
22.68 
22.73 
22.88 

23.14 
23.48 
23.89 
24.39 
24.96 

25.60 
26.28 
27.00 


81 
58 

77 

97 
115 
128 
137 
142 

142 
139 
131 
119 
107 

92 
76 
61 
46 
31 

17 
5 

5 
15 
26 

34 
41 
50 
57 
64 

68 
72 


0  Cygnl. 
Mag.  4.6 


Right 
Aaoeraion. 


h     m 
19    34 


28.867 
1.008 


38.27 
-0.126 


0.00 
-0.9 


B 

13.095 
13.112 
13.189 
13.326 
13.518 

13.761 
14.051 
14.378 
14.737 
15.118 

15.513 
15.911 
16.302 
16.679 
17.029 

17.345 
17.620 
17.845 
18.016 
18.128 

18.179 
18.166 
18.093 
17.962 
17.778 

17.546 
17.277 
16.978 
16.663 
16.340 

16.023 
15.723 
15.449 
15.212 
15.021 

14.882 
14.790 
14.776 


17 

77 

137 

192 

248 

290 
327 
859 
881 
895 

398 
391 
877 
850 
316 


275 
225 
171 
112 
51 

13 

73 

131 

184 

232 

269 
299 
315 
323 
317 

300 
274 
237 
191 
139 

83 
23 


DeoUna- 
tion. 


+50    1 


n 


56.19 
53.03 
49.82 
46.68 
43.76 


316 
321 
314 
392 

360 


217 
^•^  167 

36.23  ": 

35.77  — 
16 


35.93 
36.71 
38.10 
40.01 
42.40 


45.18 
48.28 
51.60 
55.04 
58.53 

61.99 
65.33 
68.46 
71.35 
73.92 

76.12 
77.90 
79.24 
80.09 
80.44 

80.26 

79.57 
78.36 
76.65 
74.49 

71.94 
69.07 
65.97 


78 
189 
191 
339 
378 

310 
833 
344 
349 
346 

834 
313 
389 
357 
330 

178 

134 

85 

35 

18 

69 
131 
171 
216 
355 

287 
310 


MSacittaiii. 
Mag.  5.4 


Right 


14.572 
1.557 


50.32 
+1.193 


+0.03 
+0.2 


-0.03 
-0.9 


h      m 
19    36 


8 

1.442 
1.535 
1.667 
1.832 
2.027 

2.249 
2.494 
2.760 
3.041 
3.336 

3.642 
3.953 
4.265 
4.572 
4.870 

5.151 
5.410 
5.641 
5.836 
5.992 

6.105 
6.173 


93 

132 
165 
195 
322 

345 
366 
381 
395 
800 

311 
313 
307 
398 
381 

359 
331 
195 
156 
113 


68 


6.194  — 

6.169  ^ 


6.102 

5.997 
5.861 
5.702 
5.531 
5.356 

5.189 
5.037 
4.912 
4.817 
4.760 

4.744 
4.769 
4.835 


67 
105 

136 
159 
171 
175 
167 

152 

125 

95 

57 

16 

25 
66 


Declina- 
tion. 


-16  28 


II 


11 
8 


55.94 
56.05 
56.13 


56.15  — 

56.09     • 
10 


55.93 
55.63 
55.20 
54.63 
53.91 

53.06 
52.10 
51.05 
49.96 
48.86 

47.78 
46.76 
45.83 
45.01 
44.84 

43.80 
43.41 
43.17 
43.04 
43.02 -i 

8 

43.10 
43.24 
43.41 
43.61 
43.82 


ao 

43 
57 
72 
85 

90 
105 
100 
110 
106 

103 
93 
83 
07 
54 

89 
34 
13 


/ffSafittK. 
Mag.  4.4 


Right 


44.02 
44.21 
44.39 
44.56 
44.73 

44.89 
45.04 
45.19 


14 
17 
30 
31 
30 

19 
18 
17 
17 
16 

15 
15 


1.605 
1.043 


56.21 
-0.296 


h     m 
19    87 


65 
104 
139 
173 
303 

337 
351 
309 
383 

394 

aoo 

390 

394 


+0.07 


+0.01 


8 

21.514 
21.579 
21.683 
21.822 
21.995 

22.197 
22.424 
22.675 
22.944 
23,227 

23.521 
23.821 
24.120 
24.414 
24.696 

24.958 
25.197 
25.405 
25.677 
25.710 

25.800 
25.844 
25.844 
25.801 
25.716 

25.595 
25.446 
25.275 
25.091 
24.904 

24.722 
24.556 
24.412 
24.298 
24.218 

24.177 
24.175  — 
24.213   ^ 


363 


389 
308 

172 

133 

90 


44 

0 

43 

85 

121 

149 

in 

184 
187 
182 

166 

144 

114 

80 

41 


DecUu. 
tion. 


+17  16 


// 


70.18 
68.15 
66.12 
64.18 
62.41 


m 
m 
m 

177 
151 


59.72^ 
58.92  3^ 
58.54- 
58.61 


52 


59.13 
60.07 
61.42 
63.12 
65.10 

67.33 
69.71 

72.18 
74.68 
77.14 

79.51 
81.73 
83.76 
85.57 
87.12 

88.39 
89.38 
90.05 
90.40 


94 
135 
170 
19S 
223 


238 
347 
2S0 
M 
237 

222 
%& 
181 
155 
137 

90 

67 

SS 

4 


90.44-- 

39 


90.15 
89.55 
88.64 
87.42 
85.95 

84.23 
82.34 
80.33 


00 

91 

123 

141 

iTi 

1» 
30) 


21.937 
1.048 


66.90 
+0.311 


+0.05 


-0.01 
-0.9 
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FOB  THE  UPPER  TRANSIT  AT  \\^\SHINGTON. 


Withlncton 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.    0.9 

19.9 
Mar.    1.9 

11.9 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.4 
17.3 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.1 

Dec.    6.1 

16.1 
26.1 
36.0 


xSaglttBrU. 
Mag.  4.2 


Right 
Aaoensbn. 


h     m 
19    49 


t 
36.064 

36.157 

36.300 

36.488 

36.717 

36.983 
37.281 
37.605 
37.953 
38.320 

38.702 
39.092 
39.486 
39.876 
40.256 

40.615 
40.949 
41.248 
41.504 
41.712 

41.866 
41.962 


93 
143 
188 
229 

266 

298 
824 
348 
807 
382 

390 
394 
390 
380 
359 

334 
299 
256 
208 

154 

96 


36 
41.998  — 

41.976   ^ 


Mean  Place 
Seed,  Tan  ^ 


D^a,  Dm  a 

D^a,  D«a 


41.898 

41.770 
41.600 
41.396 
41.172 
40.939 

40.711 
40.501 
40.318 
40.174 
40.076 

40.027 
40.032 
40.088 


78 
128 

170 
204 
224 
233 
223 

210 

183 

144 

98 

49 

6 

56 


DeoliDft- 
tk>n. 


-42     4 


>7 


67.19 
65.69 
64.14 
62.56 
60.98 

59.42 
57.90 
56.44 
55.06 
53.79 

52.66 
51.66 
50.83 
50.21 
49.80 

49.62 
49.67 
49.94 
50.48 
51.21 

52.12 
53.18 
54.35 
55.56 
56.76 

57.90 
58.93 
59.79 
60.42 
60.81 

60.91 
60.74 
60.30 
59.58 
58.65 

57.50 
56.20 

54.78 


150 
155 
158 
158 
156 

152 
146 
138 
127 
113 


100 
83 
62 
41 

J8 

5 
27 
54 

73 
91 

106 
117 
121 
120 
114 

103 
86 
63 
39 
10 

17 
44 
72 
93 
115 

130 
142 


^Pavonls. 
Mag.  4.1 


Bight 
Aaoeuion. 


36.354 
1.348 


65.42 
-0,90S 


+0.08 
+0.2 


+0.03 
-0.9 


h     m 
19    51 


8 

5.67 
5.77 
6.02 
6.38 
6.87 

7.45 
8.13 
8.89 
9.71 
10.58 

11.48 
12.39 
13.30 
14.20 
15.06 

15.85 
16.58 
17.23 
17.76 
18.17 

18.45 
18.60 
18.60 
18.45 
18.18 

17.79 
17.29 
16.70 
16.06 
15.39 

14.71 
14.07 
13.50 
13.01 
12.62 

12.36 
12.24 
12.25 


10 
25 
86 
49 
58 

68 
76 
82 
87 
90 

91 
91 
90 
80 
79 

73 
65 
53 
41 
28 

15 
0 
15 
27 
89 

50 
69 
64 

67 
68 

64 
67 
49 
39 
26 

12 
1 


Declina- 
tion. 


-73  7 


n 


307 
311 
306 
297 
280 

255 
229 
195 
160 
121 


45.41 
42.34 
39.23 
36.17 
33.20 

30.40 
27.85 
25.56 
23.61 
22.01 

20.80 
19.98 
19.60 
19.64 
20.10 

20.98 
22.26 
23.89 
25.82 
28.02 

30.40 
32.90 
35.42 
37.89 
40.21 

42.29 
44.04 
45.39 

^•28   38 
46.66  — 

16 

46.50 
45.80 
44.58 
42.86 
40.72 

38.21 
35.44 
32.46 


82 

88 

4 
46 
88 

128 
163 
193 
220 
238 

250 
252 
247 
232 
208 

175 

135 

89 


/?  AqullK. 
Mag.  3.9 


Right 
Ajc«nslon. 


70 
122 
172 
214 
251 

277 
298 


h   m 
19  51 


8 

16.864 
16.926 
17.024 
17.156 
17.319 

17.509 
17.725 
17.963 
18.221 
18.495 

18.781 
19.075 
19.372 
19.667 
19.953 

20.224 
20.473 
20.695 
20.886 
21.037 


62 

98 

132 

163 

190 

216 
238 
258 
274 
286 

294 
297 
295 
286 
271 

249 
222 
191 
151 
111 


7.691 
3.445 


42.45 
-3.297 


+0.14 
I  +0.2 


+0.10 
-0.9 


21.148 

21.215  ^ 
21.237  — 

21.216  ^^ 
21.154  "* 

98 

21.056 

20.927  ^" 

20.775  "* 

20.608  "^ 

20.437  "^ 
167 

155 

U\ 

107 

74 

38 

3 


20.270 
20.115 
19.981 
19.874 
19.800 

19.762 


Declina- 
tion. 


+  6  II 


/r 


66.70 
65.27 
63.85 
62.51 
61.32 

60.33 
59.60 
59.18 


69.10  — 

69.38  ^ 
63 

60.01 

60.97 

62.24 

63.77 

65.51 


143 
142 
134 
119 
99 


73 
42 

8 


96 
127 
153 
174 
190 

190 
208 


67.41 

69.40 
71.43 
73.45  »^ 
75.40  ^«* 

77.25 
78.95 
80.46 


185 


170 
151 


81.78  ^^* 


82.88 


110 
89 


83.77  ^ 
84.42  ^ 
84.85 
85.04  — 
85.01  ^ 

27 


84.74 

84.27 

;  83.58 


y^8agitt». 
Mag.  3.7 


Right 


19.759  — 
19.796  *^ 


82.69 
81.63 

80.39 
79.04 
77.62 


47 

09 

89 

106 

124 

135 
142 


17.122 
1.006 


63.95 
+0.109 


h     m 
19    65 


i 
6.180 

6.228 

6.313 

6.433 

6.587 

6.772 
6.987 
7.226 
7.489 
7.768 

8.061 
8.364 
8.668 
8.969 
9.261 

9.536 

9.788 

10.011 

10.200 

10.348 


48 
85 

120 
154 
185 

215 
239 
203 
279 
293 

303 
304 
301 
292 
275 


252 
223 
1S9 
148 
106 


10.454  ^^ 

10.515   j^ 

10.529  — 

10.499  ^° 

10.426   ^^ 
110 

10.316 

140 
166 
181 
186 
185 


10.176 

10.010 

9.829 

9.643 


9.458 
9.286 
9.134 
9.008 
8.914 

8.856 
8.837 
8.856 


172 

152 

126 

94 

58 

19 
19 


Declina- 
tion. 


+19   15 


tt 


71.66 
69.50 
67.42 
65.41 
63.66 

61.95 

60.67 

59.75 

59.27 

59.24  — 
48 

59.67   ^ 

60.56   "" 


206 
208 
201 
185 
161 


128 
92 
48 


61.85 
63.63 
65.52 

67.76 
70.19 
72.73 
75.32 
77.90 


120 

168 
190 
32t 


243 
254 
259 
258 
250 


80.40 

82.77  "^ 
84.95  ^" 
86.93  ^•^ 
88.65  "^ 

144 


90.09 
91.23 
92.06 
92.66 


114 
88 

50 


92.73  — 
17 

92.56 

92.05 

91.22 

90.06 

88.63 


86.93 
85.05 
83.02 


61 

83 
116 
143 
170 

188 
208 


+0.06 
l+O.^ 


0.00 


6.598 
1.059 


67.12 
+0.350 


+0.05 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
llean  Time. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.9 
Mar.  1.9 
11.9 
21.8 
31.8 

Apr.  10.8 
20.8 
30.7 

May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.5 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.2 

Nov.    6.2 

16.2 

26.2 

Dec.    6.1 

16.1 
26.1 
36.1 


CSagittazii. 
Ma^.  4.6 


Right 
Aaotmion. 


h     m 
19    57 


8 

36.950 
37.028 
37.145 
37.300 
37.489 


78 
117 
155 
189 
319 


37.708 
37.955  ^^ 
38.226  ^^ 
38.517  *^ 
38.827  ^^^ 

323 


39.150 
39.484 
39.821 
40.158 
40.487 


40.803 
41.097 
41.362 
41.594 
41.784 

41.928 
42.023   ,^ 

45 

42.068  — 

42.061     ^ 
54 

96 


334 
337 
337 
329 
310 

294 
265 
232 
190 
144 

95 


Declina- 
tion. 


Mean  Place 
Sec  d.  Tan  d 


42.007 

41.911 
41.777 
41.614 
41.434 
41.246 

41.060 
40.889 
40.740 
40.623 
40.543 

40.504 
40.508 
40.556 


134 
163 
180 
188 
180 

171 

149 

117 

80 

39 

4 
48 


-27  56 


»/ 


20.61 
19.97 
19.26 
18.49 
17.66 

16.77 
15.83 
14.83 
13.78 
12.69 

11.59 

10.49 

9.42 

8.42 

7.51 

6.73 
6.10 
5.63 
5.35 


64 
71 
77 
83 
89 

94 
100 
105 
109 
110 

110 

107 

100 

91 

78 

63 
47 
28 


T  Aqullie. 
Mag.  5.6 


Right 
Awenslon. 


5.25  — 
7 


5.32 
5.57 
5.95 
6.44 
7.01 


7.61 
8.21 
8.77 
9.26 
9.63 


25 

38 
49 
57 
60 

60 
56 
49 
37 
24 


9.87  ^^ 
9.98  — 
9.95     ^ 


9.78 
9.48 

9.08 
8.58 
7.99 


17 
30 
40 

50 
59 


37.099 
1.132 


19.79 
-0.530 


h   m 
20    0 


D^a,D^a     l-hO.O? 
D^^,  D^a    l-hO.2 


+0.02 


8 

7.818 
7.872 
7.960 
8.083 
8.237 

8.419 
8.628 
8.860 
9.114 
9.384 

9.668 

9.961 

10.258 

10.555 

10.844 

11.119 
11.374 
11.603 
11.799 
11.958 

12.076 
12.151 


54 

88 

123 

154 

182 

209 

232 
254 
270 
284 

293 
297 
297 
289 
275 


255 
229 

196 
159 
118 


75 


30 
12.181  — 

12.167    ^* 


12.112 

12.020 
11.896 
11.749 
11.584 
11.414 

11.247 
11.090 
10.952 
10.841 
10.761 

10.714 
10.705 
10.732 


55 
92 

124 
147 
165 
170 
167 

157 

138 

111 

80 

47 

9 
27 


Declina- 
tion. 


+  72 


tt 


48.60 
47.17 
45.74 
44.39 
43.18 

42.17 
41.43 
40.98 


40.89  — 
41.16  ^ 

63 


143 

143 
136 
121 
101 


74 

45 


41.78 
42.74 
44.02 
45.58 
47.35 


49.28 
51.33 
53.42 
55.51 
67.54 

59.46 
61.24 
62.83 
64.25 
65.43 


96 
128 
156 
177 
193 

205 
209 
200 
203 
192 

178 
159 
142 
118 
96 

71 
49 
25 


^  Aqoilae. 
Mag.  3.4 


Right 
Afloeufcm. 


66.39 
67.10 
67.59 
67.84 
67.86  -^ 

22 

67.64 
67.20 
60.53 
65.67 
64.62 

63.40 
62.06 
60.63 


44 

67 

86 

105 

122 

134 
143 


8.0G6 
1.008 


45.43 
+0.124 


+0.06 
+0.2 


0.00 
-0.9 


h   m 
20    7 

8 

4.800 
4.354 


4.441 
4.562 
4.714 

4.893 
5.099 
5.328 
5.579 
5.846 

6.130 
6.423 
6.722 
7.022 
7.315 

7.598 
7.860 
8.098 
8.305 
8.475 


54 


131 
152 
179 

206 
229 

251 
267 
284 


293 
299 

300 
293 
283 


262 
238 
207 
170 
130 


8.605  ^ 

8.691    ^3 

8.733  — 

8.731     ^ 

8.686   ^ 
83 

8.603 


8.488 
8.348 
8.191 
8.026 

7.864 
7.711 
7.576  ^^ 


115 
140 
157 
165 
162 


153 


108 
79 
46 


7.468 

7.389 

7.343 
7.335  — 
7.363   ^ 


Declina- 
tion. 


-13 


9t 


97 
94 
87 
73 
57 

83 


53.60 
54.57 
55.51 
56.38 
57.11 

57.68 
58.01   ^^ 
58.11  — 
57.91   " 

57.44   *^ 

77 

56.67 
55.64 
54.36 
52.90 
51.27 

49.55 
47.78 
46.01 
44.28 
42.66 

41.16 
39.80 
38.63 
37.64 
36.84 

36.24 
35.81 
35.58 
35.50  — 
35.59     * 

25 

35.84 
36.22 
36.75 
37.41 
38.17 

39.04 
39.97 
40.95 


108 
128 
146 
163 
172 


177 
177 
173 
162 
150 


O  Cypil  Uq. 
3^.4.0 


Right 
Ascension. 


136 

117 

99 

80 

60 

43 
23 

8 


38 
53 
66 
76 

87 

93 
98 


4.467 
1.000 


55.92 
-0.019 


+0.06 
\+0.2. 


0.00 


h     m 
20    11 


8 

1.883 
1.861 
1.893 
1.979 
2.119 

2.307 
2.543 
2.820 
3.134 
3.478 

3.842 
4.220 
4.601 
4.978 
5.340 

5.677 
5.981 
6.245 
6.462 
6.627 


22 

32 

80 

140 

188 

236 
277 
314 
344 
364 

378 
381 
377 
802 
337 

304 
364 
217 
165 
108 


6.735  ,^ 
6.784  — 
6.775  ® 
6.708  •^ 
6.587  "^ 

170 

6.417 
6.206 
5.962 
5.694 
5.413 


5.129 
4.852 
4.594 
4.362 
4.166 

4.012 
3.904 
3.847 


211 
244 
268 
281 
284 

277 
258 
232. 
190 
154 

108 
57 


Dediim* 
tion. 


+46   29 


ff 


40.39 
87.47 
34.44 
31.41 
28.50 

25.85 
23.55 
21.69 
20.36 
19.60 

19.44 
19.91 
20.95^°* 


292 
303 
303 
291 
265 


230 

1S6 

1^3 

76 

16 

47 


22.54 
24.63 

27.15 
30.02 
33.16 
36.49 
39.91 

43.35 
46.73 
49.97 
53.00 
65.78 

68.23 
60.31 
61.98 
63.20 
63.96 

64.20 
63.92 
63.14 
61.86 
60.11 

57.93 
65.39 
62.58 


150 
200 
252 


287 
314 
333 
342 
344 


338 
324 
303 
278 
245 


20S 

167 

122 

76 

24 

28 

78 

128 

175 

218 

254 

281 


3.022 
1.453 


31.56 
+1.054 


+0.04 
1+0.2 


-0.04 
-0.8 
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APPARENT  PLACES  OF  STARS,  1918. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
1.9 
11.9 
21.9 
31.8 


Apr. 


10.8 
20.8 
30.7 
May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

20.2 

Doc.     6.1 

IG.l 
2G.I 
30.1 


Mean  Place 
Sec  d,  Tun  d 


ot  Pavonis. 

Mag.  2.1 


Right 
Ascension. 


h      m 
20    19 


8 

9.505 
9.551 
9.664 
9.841 
10.079 

10.372 
10.715 
11.101 
11.526 
11.984 

12.468 
12.970 
13.482 
13.995 
14.500 

14.984 
15.438 
15.850 
16.211 
16.511 

16.742 
16.898 
16.974 
16.972 
16.893 

16.742 
16.528 
16.262 
15.958 
15.633 

15.302 
14.981 
14.689 
14.438 
14.238 

14.100 
14.027 
14.025 


46 

113 
177 
238 
293 

343 
3S6 
425 

458 
484 

502 
512 
513 
505 
484 

454 

412 
361 
300 
231 

156 
76 

2 

79 

151 

214 
266 
304 
32.5 
331 

321 
2U2 
251 
200 
138 

73 
2 


Declina- 
tion. 


-56  59 


tt 


60.32 
58.02 
55.59 
53.09 
50.59 

48.14 
45.77 
43.54 
41.50 
39.66 


230 
243 
250 
250 
245 


237 
223 
304 
184 
158 


38.08  ^3^ 

35.76 

35.09  33 

34.76  — 
2 

34.78 

37 

72 

104 

133 

159 


35.15 

35.87 
36.91 
38.24 

39.83 
41.59 
43.49 
45.45 
47.39 

49.24 
50.90 
52.33 
53.44 
54.17 

54.50 
54.40 
53.87 
52.93 
51.60 

49.93 
47.97 
45.78  ^^^ 


176 
190 
196 
194 

185 


166 

143 

111 

73 

33 


10 

53 

94 

133 

167 


196 


Y  Cygni. 

Mag.  2.3 


Right 
Ascension. 


10.101 
1.836 


56.52 
-1.540 


h     m 
20    19 

8 

16.262   j3 

16.249  — 

16.283  ^ 

16.363   ^ 

16.490  ^^ 
171 


16.661 
16.874 
17.125 
17.408 
17.719 

18.052 
18.400 
18.753 
19.103 
19.445 

19.767 
20.061 
20.322 
20.540 
20.713 


213 
251 
283 
311 
333 


348 
853 
350 
342 
322 


294 
261 
218 
173 
121 


20.834 

20.902  j^ 
20.916  — 
20.878  ^* 


89 
135 


20.789 

20.654 
20.480 
20.274  ^ 

22K 


174 


+0.09 


T>^a,  Du,a       

D^a.D^c}    1+0.2 


+0.06 


20.046 
19.805 

19.561 
19.322 
19.100 
18.902 


241 
214 


239 
222 
198 


18.734  ^^ 
130 


18.604 
18.515 
18.471 


89 
44 


I>ecllna' 
tion. 


+39  59 


tf 


45.60 
42.88 
40.06 
37.23 
34.53 

32.06 
29.92 
28.20 
26.97 
26.30 

26.19 
26.68 
27.72 
29.27 
31.30 

33.74 
36.50 
39.52 
42.71 
45.99 

49.28 
52.50 
55.58 
58.48 
61.11 

63.44 
65.42 
67.00 
68.16 
68.88 

69.13 
68.90 
68.19 
67.01 
65.39 

63.37 
61.02 
58.40 


272 
282 
283 
270 
247 


214 

172 

123 

67 

11 

49 
104 
155 
203 
344 

276 
302 
319 
338 
839 

322 
308 
290 
263 
233 


198 

158 

116 

72 

25 


33 

71 

118 

162 

202 

235 
262 


17.100 
1.305 


36.92 
+0.839 


+0.04 
+0.2 


-0.03 


Tt  Caprlcomi. 
Mag.  5.2 


Right 
Ascension. 


h     m 
20    22 


8 

37.672 
37.718 
37.802 
37.920 
38.070 

38.250 
38.458 
38.691 
38.947 
39.223 

39.517 
39.825 
40.141 
40.460 
40.776 

41.082 

41.372  ^ 

266 


46 

84 

118 

150 

180 


308 
233 
356 
376 
394 

308 
316 
319 
316 
306 


41.638 

41.874 
42.073 


336 
199 
158 


^•281 113 
42.344   ^ 

42.409   jg 

42.427  — 

42.399   ^ 
71 

42.328 

107 

135 

157 

109 

169 


42.221 
42.086 
41.929 
41.760 

41.591 
41.431 
41.287 
41.169 
41.080 


160 

144 
118 

89 
54 


41.026  J. 
41.009-^ 
41.0L'9   ^ 


Declina- 
tion. 


-18  28 


ft 


52.51 
52.42 
52.25 
51.99 
51.64 

51.16 
50.56 
49.81 
48.93 
47.92 

46.78 
45.54 
44.24 
42.93 
41.62 

40.35 
39.18 
38.12 
37.21 
36.47 

35.91 
35.53 
35.34 


35.31  — 

35.41   ^^ 
23 


9 
17 
30 
35 

48 

eo 

75 

88 

101 

114 

134 
130 
181 
131 
137 

117 

106 

91 

74 

56 

38 
19 


35.64 
35.96 
36.32 
36.70 
37.09 

37.45 
37.77 
38.04 
38.24 
38.39 

38.48  3 
38.51  — 
38.48     ^ 


82 
86 
38 
89 
86 

32 
27 

20 

15 

9 


37.750 
1.054 


52.61 
-0.334 


+0.07 


+0.01 


p  Capzlcoxiii. 
Mag.  5.0 


.  Right 
Ascension. 


h      m 
20    24 


8 

11.041 
11.086 
11.167 
11.283 
11.431 

11.609 
11.815 
12.045 
12.300 
12.576 

12.867 
13.173  ^ 


45 

81 
116 
148 
178 

206 
230 
2S3 
275 
293 


315 
318 
816 
306 


13.488 
13.806 
14.122 

14.428 
14.718 
14.984 
15.221 
15.420 

15.579 
15.693 
15.760   ^^ 
15.779  — 
15.752   ^ 

69 

15.683 
15.577 
15.442 
15.287 
15.119 


390 
2G6 
237 
199 
159 


114 
67 


14.951 

14.791 
14.646 
14.527 
14.437 

14.382 
14.364 
14.383 


106 
135 
155 
168 
108 

160 

145 

119 

00 

55 

_18 
19 


Declini- 
tion. 


-18    4 


tt 


68.08 
68.01 
67.87 
67.63 
67.30 

66.84 
66.25 
65.51 
64.64 
63.63 

62.49 
61.26 
59.95 
58.62 
57.29 

56.00 
54.81 
53.73 
52.79 
52.03 

51.43 
51.03 
50.82 


50.76  — 
50.84    * 

1*2 


14 
24 
33 
46 

59 

74 

S7 
101 
114 

123 
131 
133 
133 
12» 

119 

10$ 

94 

76 

eo 

40 
21 


51.06 
51.35 
51.71 
52.09 

52.48 

52.84 
53.17 
53.45 
53.66 
53.83 

53.99- 
53.98    ^ 


29 
36 

38 
39 
36 

33 
28 
21 
17 
11 


11.114 
1.052 


68.24 
-0.326 


+0.07 
+0.2 


+0,01 
-0.8 
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Washiitfton 
MflttnTme. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
1.9 
11.9 
21.9 
31.8 


Apr. 


10.8 
20.8 
30.7 
May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.4 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 


Nov 


Dec. 


27.3 

6.2 

16.2 

26.2 

6.1 

16.1 
26.1 
36.1 


Mean  Place 
Sec  a,  Tan  d 


41Cygiii. 

Mag.  4.1 


Bight 
Aacemlon. 


h     m 
20    26 


8 

2.220 
2.220 
2.262 
2.342 
2.463 

2.622 
2.814 
3.041 
3.298 
3.578 

3.880 
4.196 
4.520 
4.845 
5.163 

5.467 
5.750 
6.003 
6.221 
6.399 

6.531 
6.616 


0 
42 

80 
121 
159 

192 
227 
257 
280 
302 

316 
324 
825 
318 
304 

283 
253 
218 
178 
132 

85 


35 
6.651  — 

6.638   ^^ 

6.578  ^ 

102 


6.476 
6.339 
6.172 
5.983 
5.782 


6.577 
5.378 
5.193 
5.031 
4.895 

4.793 
4.728 
4.701 


137 
167 
189 
201 
205 

199 
185 
162 
136 
102 

65 
27 


DeoUzia- 
tion. 


+30     5 


tr 


47.16 
44.79 
42.33 
39.90 
37.57 

35.47 
33.68 
32.27 
31.31   ^^ 
30.86  — 

6 

30.92 


237 
246 
243 
233 
210 


179 

141 

96 


31.50 
32.59 
34.14 
36.11 

38.42 
41.02 
43.82 
46.76 
49.76 

52.74 
55.64 
58.40 
60.96 
63.27 

65.29 
66.99 
68.35 
69.32 
69.89 

70.06 
69.81 
69.15 
68.08 
66.64 

64.86 
62.79 
60.50 


58 
109 
155 
197 
231 


260 
280 
294 
300 
298 


290 
276 
256 
231 
202 


170 

136 

97 

57 

17 

25 

66 

107 

144 

178 

207 
229 


0  Cephel. 
Mag.  4.3 


Bight 
Aaoeoiion. 


Di^a,  Dm  a 


2.750 
1.156 


39.41 
+0.580 


+0.05 
+0.2 


-0.02 
-0.8 


h     m 
20    28 


8 

10.28 
10.14 
10.09 
10.12 
10.24 

10.44 
10.73 
11.08 
11.49 
11.96 

12.46 
12.98 
13.51 
14.04 
14.55 

15.02 
15.44 
15.80 
16.09 
16.30 

16.44 
16.49 
16.46 
16.35 
16.15 

15.89 
15.57 
15.19 
14.78 
14.34 

13.88 
13.43 
12.98 
12.57 
12.20 

11.88 
11.62 
11.45 


14 
5 

3 
12 
20 

20 
35 
41 
47 
50 

52 
53 
53 
51 

47 

42 
36 
29 
21 
14 

5 

3 
11 
20 
26 

32 
38 
41 
44 
46 

45 
45 
41 
37 
32 

26 
17 


Declina- 
tion. 


+62  42 


It 


77.43 
74.41 
71.19 
67.90 
64.67 

61.62 
58.89 
56.56 
54.74 
53.50 

52.88 
52.91 
53.56 
54.83 
56.66 

59.00 
61.77 
64.89 
68.27 
71.85 

75.51 
79.18 
82.78 
86.22 
89.46 

92.39 
94.98 
97.16 
98.89 
100.13 


302 
322 
329 
323 
305 


273 
233 
182 
124 
62 


f  Delphinl. 

Mag.  4.0 


8 
65 

127 
183 
234 

277 
812 
338 
358 
366 

367 
300 
344 
324 
293 

250 
218 
173 
124 
70 


100.83 

100.98  — 

100.56  *^ 

99.57  ^ 

98.04  ^^ 

204 

96.00 
93.51  ^® 
90.66*** 


Bight 


h     m 
20    29 


12.527 
2.182 


65.30 
+1.939 


+0.02 
+0.2 


-0.08 
-0.8 


8 

17.531 
17.554 
17.611 
17.702 
17.826 

17.980 
18.163 
18.375 
18.610 
18.868 

19.144 
19.434 
19.734 
20.036 
20;336 

20.626 
20.898 
21.147 
21.365 
21.549 

21.692 
21.791 
21.846 


23 

67 

91 

124 

154 

183 
212 
235 
258 
276 

290 
300 
302 
300 
290 

272 
249 
218 
184 
143 

99 
65 


10 
21.856  — 

21.823  ^ 

73 

21.750 

107 

133 

154 

166 

167 


21.643 
21.510 
21.356 
21.190 

21.023 
20.863 
20.716 
20.590 
20.490 


160 
147 
126 
100 
69 


20.421 

20.385 
20.382 


36 
3 


Declina- 
tion. 


+11 
n 

30.38 
28.84 
27.27 
25.76 
24.38 


164 
157 
151 
138 
119 


231»   93 
22.26  ^^ 

21.65 

21.39  — 

21.51   " 
49 


22.00 
22.89 
24.12 
25.68 
27.49 

29.52 
31.70 
33.96 
36.25 
38.51 

40.69 
42.73 
44.62 
46.30 
47.76 


89 
123 
156 
181 
203 

218 
226 
229 
226 
218 


204 
189 
168 
146 
122 


48.98 

49.95 
50.66  ^ 
51.11   ,^ 
51.29  — 

8 


Groombiidfe  8841. 
Mag.  6.4 


51.21 
50.86 
50.27 
49.43 
48.38 

47.12 
45.72 
44.20 


35 

59 

84 

105 

128 

140 
152 


Bight 
Aacension. 


17.743 
1.019 


25.53 
+0.195 


+0.06 

+05; 


-0.01 


h     m 
20    30 


27 
14 


8 

18.29 
18.02 
17.88 


17.87  - 

18.00  ^^ 
25 


18.25 
18.62 
19.12 
19.70 
20.36 

21.08 
21.83 
22.59 
23.34 
24.06 

24.71 
25.28 
25.77 
26.16 
26.44 

26.58 
26.62 
26.53 
26.32 
25.99 

25.57 
25.06 
24.46 
23.81 
23.12 

22.38 
21.67 
20.96 
20.28 
19.66 

19.12 
18.67 
18.33 


37 
50 

58 
66 
72 

76 
76 
75 
72 
65 

67 
49 
39 
28 
14 

4 

9 
21 
33 
42 

61 
60 
65 
69 

74 

71 
71 
68 
62 
64 

45 
34 


Declina- 
tion. 


+72  15 


ff 


27.37 
24.38 
21.17 
17.86 
14.56 

11.42 
8.56 
6.10 
4.13 
2.73 


299 

321 
331 
330 
314 


286 
246 
197 
140 
80 


l-»^  16 
1.78  — 

2.27  *• 

3.39  "' 

5.08  '"^ 
221 

7.29 

266 
305 
333 
354 
366 

370 
866 
352 
333 
307 

273 
236 
190 
130 

88 


9.95 
13.00 
16.33 
19.87 

23.53 
27.23 
30.89 
34.41 
37.74 

40.81 
43.54 
45.90 
47.80 
49.19 


50.07  32 

50.39  — 

50.13  ^ 

49.30  ® 

47.89  "^ 
193 

45.96 

43.55  ^^ 

40.75^ 


22.282 
3.281 


14.21 
+3.125 


0.00 


-0.13 


72699''— 19U SI 
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FOB  THE  UPPEE  TRANSIT  AT  WASHINGTON. 


Waflhtai^on 
Mean  Time. 


Jan.     1.1 

11.1 

21.0 

31.0 

Feb.  10.0 


Mar. 


19.9 
1.9 
11.9 
21.9 
31.8 


y  Delphinl  9eq. 
Mag.  4.5 


Right 
AaoeTMJon. 


Apr. 


10.8 
20.8 
30.8 
May  10.7 
20.7 

30.7 

June    9.6 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


h      m 
20    42 

8 

51.008 


Mean  Place 
Sec  d,  Tan  d 


51.013 
51.053 
51.128 
51.236 

51.375 
51.547 
51.749 
51.977 
52.230 

52.503 
52.793 
53.096 
53.403 
53.707 

54.004 
54.285 
54.543 
54.772 
54.965 

55.119 
55.229 
55.294 
55.313 
55.289 

55.224 
55.124 
54.994 
54.843 


40 

75 

108 

139 


172 
203 
228 
253 
273 

290 
303 
307 
304 
297 


281 
258 
229 
193 
154 

110 
65 
19 

24 
05 


100 
130 
151 


54.677  ^^ 
170 


54.507 
54.342 
54.187 
54.051 
53.939 

53.856 
53.803 
53.785 


165 
155 
136 
112 
83 


53 

18 


Declina- 
tion. 


+15  49 


It 


47.30 
45.58 
43.81 
42.08 
40.46 

39.02 
37.85 
37.00 
36.51 
36.44  — 

34 

36.78 
37.54 
38.69 
40.21 
42.03 


172 
177 
173 
162 
144 


117 
85 
49 


44.11 
46.38 
48.78 
51.25 
53.72 

56.14 
58.45 
60.60 
62.58 
64.31 

65.80 
67.01 
67.95 
68.59 
68.93 

68.98 
68.72 
68.17   ^ 


76 
115 
152 

182 
208 

227 
240 
247 
247 
242 

231 
215 
198 
173 
149 

121 

94 

64 

34 

5 

26 


67.33 

66.23 

64.90 
63.37 
61.68 


84 

no 

133 


153 
169 


f  Cygnl. 

Mag.  2.6 


Right 
Aaoention. 


h      m 
20    42 

8 

53.053 

53.031  — 

53.049   ** 

53.109   ^ 

53.210  ^^^ 
141 


51.231 
1.039 


41.06 
+0.284 


D4,a,D^d    1+0.3 


-0.01 
-0.8 


53.351 
53.531 
53.749 
54.000 
54.279 

54.583 
54.905 
55.238 
55.576 
55.910 

56.230 
56.532 
56.804 
57.043 
57.240 


180 
218 
251 
279 
304 

322 
333 
338 
334 
320 


302 
272 
239 
197 
151 


102 
52 


57.391 

57.493 

57.545 

57.547  — 

57.500   *^ 
92 

57.408 

57.277 

57.114 

56.927 

56.724 


56.515 
56.307 
56.111 
55.932 
55.780 

55.658 
55.570 
55.520 


131 
163 
187 
203 
209 

208 
196 
179 
152 
122 

88 
50 


l>eclfaiB- 
tion. 


+33  39 


/» 


54.29 
51.89 
49.38 
46.85 
44.40 


240 
251 
253 
245 
227 


42.13 
40.16 
38.57 
37.42 
36.77 

36.64 
37.06 
38.01 
39.44 
41.31 

43.58 
46.17 
49.00 
52.01 
55.11 

58.23 
61.29 
64.24 
67.02 
69.55 

71.83 
73.78 
75.37 
76.58 
77.39 

77.77 
77.72 
77.24 
76.32 
74.98 

73.27 
71.23 
68.95 


197 

150 

115 

65 

13 

42 

95 

143 

187 

227 

250 
283 
301 
810 
312 

306 
295 
278 
253 
228 

195 

159 

121 

81 

38 


5 

48 

02 

134 

171 

204 
228 


9  Aquazli. 
Mag.  3.8 


Right 

AsoezMion. 


h     m 
20    43 


8 

14.267 
14.291 
14.349 
14.438 
14.560 

14.712 
14.891 
15.098 


24 

58 

80 

122 

152 

179 
207 
231 


15.329 
15.583*^ 

274 


15.857 
16.148 
16.451 
16.760 
17.069 

17.371 
17.660 
17.928 
18.169 
18.376 


291 
303 
309 
309 
302 


289 
268 
241 
207 
168 


18.544 
18.669 
18.749 


125 
80 


53.597 
1.201 


44.88 
+0.066 


+0.05 
1+0.3 


-0.03 
-0.% 


35 

18.784  — 

18.773   " 
51 


18.722 
18.634 
18.515 
18.374 
18.220 


18.062 
17.908 
17.766 
17.645 
17.549 

17.483 
17.449 
17.448 


88 
119 
141 
154 
158 

154 

142 

121 

90 

66 

34 
1 


Declina- 
tion. 


-  9  47 


// 


46.51 
46.91 
47.24 
47.50 
47.62 

47.60 
47.41 
47.01 
46.41 
45.58 

44.55 
43.34 
41.97 
40.48 
38.91 

37.31 
35.74 
34.22 
32.80 
31.52 

30.40 
29.46 
28.70 
28.14 
27.76 

27.55 
27.49  — 
27.57     * 


40 
33 
26 
12 

2 

19 
40 
60 
83 
108 

121 
137 
149 
157 
160 

157 
152 
142 
128 
112 

94 
76 
56 
38 
21 


27.76 
28.04 

28.38 
28.77 
29.19 
29.64 
30.11 

30.58 
31.04 
31.48 


19 
28 
84 

39 
42 
45 
47 

47 

46 
44 


14.303 
1.015 


48.10 
-0.173 


+0.06 


+0.01 


^CepbeL 
Mag.  3.6 


Bight 
Aaoonslon, 


h     m 
20    43 


8 

35.46 
35.32 
35.24 
35.25 
35.34 

35.50 
35.76 
36.07 
36.45 
36.89 

37.36 
37.87 
38.38 
38.90 
39.40 

39.87 
40.31 
40.68 
41.00 
41.23 

41.40 
41.49 
41.50 
41.43 
41.27 

41.05 
40.77 
40.43 
40.06 
39.65 

39.22 
38.80 
38.37 
37.98 
37.62 

37.30 
37.04 
36.84 


14 

8 

1 

9 

16 

26 
31 
88 
44 

47 

51 
51 
52 
60 
47 

44 
37 
32 
23 
17 

9 
1 

7 
16 
22 

28 
34 
37 
41 
43 

42 
43 
39 
30 
32 

26 
20 


Dedtoa  < 
tioo. 


+61  31 


ff 


25.38 
22.51 
19.40 
16.18 
12.98 

9.94 
7.16 
4.77 
2.86 
1.51 


ai 


m 


in 
iv 


0.7$  „ 
0.64- 
1.16" 

s.w" 

m 
6.21 
8.88* 

MS 

11.93 
15.26 
18.81 

22.47 
26.17 
29.83 
33.35 
36.70 

39.77 

42.51 
44.88 
46.80 
48.24 


3S 


330 


352 
» 

107 


Si4 


111 
144 


49.16  ,. 
49.53- 
49.34  " 
48.58  2 
47.26 

m 

45.42 


43.11 
40.41 


» 


37.451 
2.097 


11.97 
+1.843 


+0.02 
+0.3 


-0.06 
-0.8 
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ghinston 
uTune. 


in.  1.1 
11.1 
21.0 
31.0 

eb.  10.0 


ar. 


pr 


20.0 
1.9 
11.9 
21.9 
31.8 

10.8 
20.8 
30.8 
ay  10.7 
20.7 

30.7 

ine    9.7 

19.6 

29.6 

ily     9.6 

19.5 
29.5 
ug.  8.5 
18.5 
28.4 

3pt.  7.4 
17.4 
27.4 

ct.  7.3 
17.3 

27.3 

ov.    6.2 

16.2 

26.2 

ec.     6.2 

16.1 
26.1 
36.1 


/I  Aquaxii. 
Mag.  4.8 


Right 
Ascension. 


h   m 
20  48 


n  Place 
^,Tan^ 


a 


t,D. 


r,  D-a 


s 
13.920 

13.940 

13.992 

14.078 

14.194 

14.340 
14.515 
14.717 
14.944 
15.195 

15.466 
15.754 
16.056 
16.364 
16.673 

16.976 
17.266 
17.537 
17.780 
17.990 


20 

52 

86 

116 

146 


175 
202 
227 
251 
271 


288 
302 
308 
309 
303 


290 
271 
243 
210 
172 


1«1«2  ,^ 
18.292  ^ 
18.377  3^ 
18.416  — 
18.410  • 

46 

18.364 
18.279  ^ 
18.164  "* 
18.027 
17.875 


17.718 
17.564 
17.422 
17.300 
17.201 

17.132 
17.095 
17.090 


37 
5 


Declina- 
tion. 


-  9  17 


29.08 
29.50 
29.85 
30.11 
30.25 

30.25 
30.05 
29.66 
29.05 
28.23 

27.19 
25.96 
24.58 
23.07 
21.48 

19.86 

18.25  ''' 
156 


42 
35 
26 
14 
0 

20 
39 
61 
82 
104 

123 
138 
151 
159 
162 


16.69 

15.23 
13.91 


146 
132 
115 


y^Indi. 

Mag.  3.7 


Rigbt 
Awension. 


12.76 
11.78 
11.00 
10.40 
9.99 

9.77  ^ 
9.70  — 
9.76     • 


98 
78 
60 
41 
22 


137 

9.94 

18 

152 

10.22 

28 

157 

10.56 

34 

154 

10.95 

39 

142 

11.39 

44 

122 

11.86 

47 

99 

12.34 

48 

69 

49 

12.83 
13.31 
13.77 


48 
46 


h      m 
20    48 

s 

24.115 


24.100  - 
24.156 


15 


56 


122 
188 
248 


24.278 
24.466 

24.714 
25.018 
25.373 
25.775 
26.217 

26.693 
27.198 
27.721 
28.252 
28.783 

29.301 
29.795 
30.252  *" 


304 
355 
402 
442 
476 


505 
523 
531 
531 

518 


494 


13.943 

1.013 


30.79 
-0.164 


+0.06 
+0.3 


+0.01 
-0.7 


30.662 
31.014 


410 
352 
283 


31.297^ 
31.505  ^^ 
31.631  ^^ 
31.675  — 

31.636  ^* 

117 


31.519 
31.330 
31.079 
30.783 
30.454 

30.110 
29.765 
29.438 
29.144 
28.896 

28.704 
28.574 
28.512 


189 
251 
296 
329 
344 


345 
327 
294 
248 
192 


130 
62 


Declina- 
tion. 


-58  45 


56.71 
54.38 
51.85 
49.20 
46.49 

43.77 
41.10 
38.55 
36.14 
33.93 

31.96 
30.26 
28.87 
27.84 
27.17 

26.88 
26.99 
27.47 
28.33 
29.53 

31.03 
32.80 
34.74 
36.80 
38.91 

40.97 
42.90 
44.61 
46.04 
47.11 


233 
253 
265 
271 
272 


267 
255 
241 
221 
197 


88  TnlpecnlA. 

Mag.  5.2 


170 

139 

103 

67 

29 

11 

48 

86 

120 

150 

177 
194 
206 
211 
206 

193 
171 
143 
107 
66 


47  77 

22 

47.99  — 

47.75   ^* 

47.06   ^ 

45.93  "^ 
153 

44.40 
42.53  *®^ 
40.35  ^^* 


24.687 
1.928 


51.55 
-1.649 


Right 
Ascension. 


+0.09 
+0.3 


+0.07 
-0.7 


h      m 
20    51 

^'^17    19 
3.498  — 

3.516   *^ 

3.572   ^ 

3.665  ^ 

131 


3.796 
3.963 
4.165 
4.398 
4.660 

4.946 
6.252 
5.570 
5.894 
6.217 

6.530 
6.826 
7.097 
7.337 
7.539 


167 
202 
233 
262 
286 


306 
318 
324 
323 
313 


296 
271 
240 
302 
159 


7.698 

7.811 
7.877 


113 
66 


17 

7.894  — 
7.864  ^ 

72 


7.792 
7.681 
7.539 
7.371 
7.189 

7.000 
6.811 
6.632 
6.471 
6.331 

6.220 
6.141 
6.096 


111 

142 
168 
182 
189 

189 
179 
161 
140 
111 

79 
45 


Declina- 
tion. 


+27  44 


f» 


51.37 
49.21 
46.95 
44.67 
42.47 


216 
226 
228 
220 

aoi 


40.46 
38.72 
37.32 
36.34 
35.83 

35.81 
36.30 
37.26 
38.67 
40.50 

42.69 
45.16 
47.84 
50.67 
53.58 

56.49 
59.34 
62.06 
64.61 
66.94 

69.00 
70.76 
72.20 
73.28 
73.99 

74.31 
74.24 
73.79 
72.93 
71.72 

70.16 
68.32 
66.24 


174 

140 

98 

51 

2 

49 

96 
141 
183 
219 

247 
268 
2S3 
291 
291 

285 
272 
255 
233 
206 

176 

144 

106 

71 

32 

7 

46 

86 

121 

156 

184 
206 


880  H*.  Draoonis. 
Mag.  5.6 


Risht 
Ascension. 


3.894 
1.130 


42.52 
+0.526 


+0.05 

\+o.a 


-0.02 


h      m 
20    51 


8 

13.50 
12.83 
12.38 


67 
45 


12.17^^ 
12.20    * 

20 


12.49 
13.00 
13.74 
14.67 
15.74 

16.96 
18.23 
19.54 
20.85 
22.09 

23.25 
24.29 
25.17 
25.87 
26.39 


51 

74 

93 

107 

122 

127 
131 
131 
124 
116 

104 
88 
70 
52 
31 


26.70 
26.81  — 
26.70  " 


26.37 
25.86 

25.16 
24.28 
23.26 
22.10 
20.86 

19.55 
18.21 
16.87 
15.56 
14.32 

13.21 
12.23 
11.43 


33 
51 
71 

87 
102 
116 
124 
131 

134 
134 
131 
124 
111 

98 
80 


Declina- 
tion. 


+80  14 


r# 


59.69 
56.96 
53.92 
50.70 
47.42 

44.22 
41.23 
38.56 
36.32 
34.59 


273 
304 
322 
328 
320 

299 
267 
224 
173 
116 


33.43 
32.89  — 
33.00   " 
33.71   ''^ 
35.02  "^ 

186 

36.88 

235 
276 
312 
336 
358 


39.23 
41.99 
45.11 
48.47 

52.05 
55.72 
59.40 
63.03 
66.51 

69.79 
72.81 
75.46 
77.74 
79.56 


367 
368 
363 
348 
328 

302 
265 
228 
182 
131 


76 


80.87 

81.63  ^^ 
81.82  — 
81.44  ^* 
80.46  ^ 

155 


/ 


8.91 
76.85 
74.37 


206 
248 


21.084 
5.906 


43.95 
+5.820 


-0.05 


-0.26 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 


Mar. 


20.0 
1.9 
11.9 
21.9 
31.9 


Apr. 


10.8 
20.8 
30.8 
May  10.7 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.5 
29.5 
Aug.  8.5 
18.5 
28.4 

Sopt.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

26.2 

Doc.     6.2 

16.1 
26.1 
36.1 


vCygni. 

Mag.  4.0 


Right 
Ascension. 


Mean  Place 
Sec  d,  Tan  d 


h      m 
20    54 


8 

6.232 
6.179 


53 
9 


6.170  — 
6.207   ^^ 

84 


D^  a.  Dm  a 


6.291 

6.421 
6.595 
6.813 
7.070 
7.361 

7.681 
8.023 
8.380 
8.742 
9.100 

9.446 

9.772 

10.066 

10.324 

10.538 

10.703 
10.816 
10.874 
10.878 
10.829 

10.732 
10.593 
10.416 
10.211 
9.987 

9.753 
9.517 
9.290 


1 


( I 


205 
224 
234 


236 
227 


9.079  ^^^ 

187 

157 


8.892 

8.735 
8.614 
8.532 


121 

82 


Declina- 
tion. 


+40  50 


130 


174 
218 
257 
291 
320 


342 
357 
362 
358 
346 


326 
294 
258 
214 
165 


113 

58 

4 

49 
97 

139 


74.33 
71.79 
69.09 
66.33 
63.62 

61.07 
58.78 
56.87 
55.40 
54.46 


254 
270 
276 
271 
255 


229 

191 

147 

94 

41 


54.05 
54.22 
54.94 
56.21 
57.97 


17 

72 

127 

176 

220 


ct  Ootantls. 
Mag.  5.2 


Right 
Ascension. 


60.17 
62.75  ^ 
65.62  ^^ 
68.72  ''' 
71.96  ^^^ 

331 


330 


75.27 
78.57 
81.78^^^ 


84.84 
87.69 

90.27 
92.54 
94.46 
95.97 
97.0-1 

97.67 
97.82 
97.49 
96.68 
95.40 

93.69 
91.61 
89.22 


306 
285 
258 


227 
192 
lol 
107 
63 

15 

33 

81 

128 

171 

208 
239 


6.925 

1.322 


62.96 
+0.865 


+0.04 


D^a,D^d    l-hO.3 


-0.04 
-0.7 


h      m 
20    54 


8 

47.20 
47.00 


20 
1 


46.99  — 
47.13   " 


47.44 

47.92 
48.53 
49.27 
50.12 
51.07 

52.11 
53.20 
54.33 
55.48 
56.62 

57.73 
58.78 
59.73 
60.59 
61.32 

61.90 
62.30 
62.53 
62.57  — 
62.43   " 

33 

62.10 
61.60 
60.97 
60.21 
59.37 

58.47 
57.55 
56.67 
55.84 
55.10 

54.49 
54.03 
53.73 


31 

48 

61 
74 
85 
95 
104 

109 
113 
115 
114 
111 

105 
95 
86 
73 
58 

40 
23 


Declina- 
tion. 


-77  19 


tt 


84.35 
81.26 
77.98 
74.57 
71.13 

67.76 
64.50 
61.44 
58.63 
56.15 

54.02 
52.30 
51.01 
50.18 
49.84 

49.96 
50.57   " 


309 
328 
341 
344 
337 


326 
306 
281 
248 
213 


172 

129 

83 

34 

12 


y  MioToscopli. 
Mag.  4.7 


Right 
Ascension. 


50 
63 
76 
84 
90 

92 
88 
83 
74 
61 

46 
30 


51.63 
53.13 
55.00 

57.20 
59.67 
62.31 
65.05 
67.76 

70.36 
72.76 
74.83 
76.51 
77.71 


106 
150 
187 
220 


247 
264 
274 
271 
200 


240 
207 
1G8 
120 

68 


78.39  ,„ 
78.49  — 
78.00  *^ 
76.93  "" 
75.31  "" 

211 

73.20 
70.65  ^ 
67.77  ^ 


h 
20 


m 
56 


49.790 
4.561 


77.99 
-4.450 


+0.15 
+0.3 


+0.20 
-0.7 


s 
15.908 
15.919 
15.969 
16.058 
16.184 

16.346 
16.540 
16.767 
17.023 
17.305 

17.613 
17.940 
18.283 
18.636 
18.991 

19.340 
19.677 
19.992 
20.280 
20.530 


11 

50 

89 

126 

162 

194 
227 
256 
282 
308 

327 
343 
353 
355 
349 

337 
315 
288 
250 
207 


20-737  leo 
20.897  ^^. 

21.004    .^ 

21.058  "* 

21.059  - 

48 


21.011 
20.918 
20.786 
20.625 
20.445 


20.256 
20.069 
19.894 
19.740 
19.613 


19.519 
19.463 
19.446 


93 
132 
161 
180 
189 

187 
175 
154 
127 
94 

56 
17 


Declina- 
tion. 


-32  34 


tt 


46.96 
46.04 
44.97 
43.76 
42.43 

41.01 
39.50 
37.92 
36.28 
34.63 

32.98 
31.38 
29.84 
28.41 
27.12 

26.02 
25.13 
24.48 
24.08 


92 
107 
121 
133 
142 

151 
158 
164 
165 
165 

160 
154 
143 
129 
110 

89 
65 
40 


ff  Capricoml. 
Mag.  4.2 


Right 
Ascension. 


14 

23.94  — 
11 


24.05 
24.41 
24.97 
25.73 
26.62 

27.60 
28.62 
29.62 
30.55 
31.36 

32.00 
32.46 
32.70 
32.73 
32.52 

32.11 
31.49 
30.69 


36 
^6 
76 
89 
98 

102 

100 

93 

81 

64 

46 

24 

3 

21 
41 

62 
80 


h    m 
21     1 


15.945 
1.187 


44.62 
-0.639 


f0.07 

v+o:i 


+0.03 
-0,7 


s 
20.404 

20.413 

20.456 

20.532 

20.640 

20.779 
20.948 
21.145 
21.371 
21.622 

21.895 
22.187 
22.495 
22.812 
23.133 

23.450 
23.755 
24.043 
24.305 
24.535 

24.726 
24.874 
24.977 
25.032 


9 

43 

76 

108 

139 

169 
197 
226 
251 
273 

292 

308 
317 
321 
317 

305 
288 
262 
230 
191 

148 

103 

55 

8 


25.040  — 

36 

25.004 
24.928 
24.818 
24.683 
24.531 


24.372 
24.213 
24.063 
23.931 
23.824 

23.745 
23.696 
23.682 


76 
110 
135 
152 
159 

159 
150 
132 
107 
79 

49 
14 


Declina* 
tion. 


-17  33 


34.15 
34.09 
33.93 
33.64 
33.24 

32.69 
31.98 
31.13 
30.11 
28.93 

27.63 
26.21 
24.71  ^^ 


6 
16 
29 
40 
&5 

n 

102 

llg 

130 
142 


153 
154 
IjO 


23.18 
21.64 

20.14 
18.72 
17.43 
16.31 
15.36 

14.62 
14.08 
13.77  j3 
13.64- 
13.70    * 

22 


142 

129 

112 

95 

74 

54 

31 


13.92 
14.26 
14.69 
15.17 
15.68 

16.18 
16.64 
17.06 
17.41 
17.68 

17.87 
17.98 
18.00 


34 
43 

48 
51 
■J. 

4< 

4: 

31 
7 
1 


20.376 
1.049 


34.36 
-0,316 


+0.07 
+0.3 


+0.02 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbineton 
Mean  Tune. 


S  Cygni. 
Mag.  3.9 


Right 
Ascension. 


Jan. 


Feb. 


Mar. 


1.1 
11.1 
21.0 
31.0 
10.0 

20.0 
1.9 
11.9 
21.9 
31.9 


Apr. 


10.8 
20.8 
30.8 
May  10.7 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July     9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.4 


Sept. 


Oct. 


Nov. 


Dec. 


7.4 
17.4 
27.4 

7.3 
17.3 

27.3 

6.3 

16.2 

26.2 

6.2 

16.1 
26.1 
36.1 


h 
21 


m 
1 


8 

56.118 
56.048 


70 


24 

56.024  — 

56.047   ^ 

56.119   ^^ 
121 

56.240 

168 
215 
257 
2»l 
326 


56.408 
56.623 
56.880 
57.174 

57.500 
57.851 
58.217 
58.592 
58.964 

59.324 
59.663 
59.972 
60.244 
60.471 


351 
3G6 
375 
372 
360 


339 
309 
272 
227 

177 


60.648  j^ 

60.770   g^ 

60.837    j^ 

60.848  — 

60.804   '*'* 
96 

60.708 

140 
179 
211 
231 
244 


60.568 
60.389 
60.178 
59.947 


59.703 
59.456  ^^ 
59.215  **^ 
53.988  ^ 
58.785  ^ 

174 

58.611 

140 
99 


58.471 
58.372 


Declina- 
tion. 


+43  35 


tt 


73.34 
70.80 
68.07 
65.26 
62.47 

59.83 
57.43 
55.39 
53.79 
52.70 

52.15 
52.19 
52.80 
53.95 
55.63 

57.77 
60.30 
63.16 
66.27 
69.55 

72.91 
76.29 
79.60 
82.78 
85.75 

88.48 
90.89 
92.94 
94.60 
95.82 


254 
273 
281 
279 
204 


240 
204 
160 
109 
55 


61  Cygnl  pr. 
Mag.  5.6 


4 

61 
115 
168 
214 

253 
286 
311 
328 
336 

338 
331 
318 
297 
273 

241 
205 
166 
122 

77 


96.59  ^ 
96.87  — 
96.65  ^ 
95.94  ^ 
94.75  "® 

165 


93.10 
91.05 
88.67 


205 
238 


Right 
Aaoenslon. 


41 


h  m 
21  3 

8 

12.574 
12.533 
12.532  — 
12.576  ^^ 
12.664  ^ 

131 


12.795 
12.970 
13.187 
13.442 
13.730 

14.048 
14.388 
14.745 
15.108 
15.470 

15.820 
16.152 
16.456 
16.725 
16.953 


175 
217 
255 
288 
318 


340 
357 
363 
362 
350 


332 
304 
269 
228 
180 


17.133 
17.264 
17.341 


131 
77 


24 

17.365  — 

17.340   ^ 
74 


17.266 
17.149 
16.999 
16.817 
16.618 

16.407 
16.196 
15.991 
15.801 
15.634 

15.494 
15.389 
15.320 


117 
150 
182 
199 
211 

211 
205 
190 
167 
140 

105 
69 


I>eolina- 
tion. 


+38  20 


ft 


55.07 
52.74 
50.25 
47.69 
45.17 

42.81 
40.72 
38.98 
37.67 
36.86 

36.59 
36.87 
37.69 
39.04 
40.88 

43.14 
45.77 
48.69 
51.83 
55.10 

58.43 
61.74 
64.98 
68.05  ^^ 


233 
249 
256 
252 
236 


209 

174 

131 

81 

27 

28 

82 

135 

184 

226 

263 
292 

314 
327 
333 

331 
324 


Mag.  4.5 


70.93 


288 
200 


73.63 

75.84  "^ 

77.79  ^^ 

79.35  ^^ 

80.49  "* 
71 

81.20^ 

81.45  — 

81.23   ^ 

80.55   ^ 

79.43  "^ 

154 


77.89 
75.99 
73.78 


190 
221 


Right 
Aaoension. 


h    m 
21     5 


8 

7.752 
7.757 
7.794 
7.863 
7.962 

8.093 
8.253 
8.442 
8.658 
8.899 

9.165 

9.449 

9.749 

10.059 

10.372 

10.683 
10.983 
11.265 
11.523 
11.748 

11.938 
12.084 
12.186 
12.242 


5 

37 

69 

99 

131 

160 
189 
216 
241 
266 

284 
300 
310 
313 
311 

300 
282 
258 
225 
190 

146 

102 

56 


12.253  il 
33 

12.220 
12.149 
12.046 
11.916 
11.771 

11.618 
11.465 
11.321 
11.193 
11.087 

11.009 
10.958 
10.940 


71 
103 
130 
145 
153 

153 
144 
128 
106 

78 

51 
18 


Declina- 
tion. 


-11  41 


n 


74.17 
74.43 
74.61 


26 
18 
9 


74.70  — 

74.65     * 
20 


74.45 
74.07 
73.51 
72.74 
71.77 

70.61 
69.29 
67.82 
66.25 
64.63 

62.99 
61.39 
59.86 
58.45 
57.19 

56.12 
55.24 
54.57 
54.09 
53.80 

53.71 
53.76 
53.94 
54.23 
54.59 

55.01 
55.45 
55.90 
56.35 
56.79 

57.20 
67.57 
67.90 


38 
56 
77 
97 
116 

132 
147 
157 
162 
164 

160 
153 
141 
126 
107 

88 
67 
48 
29 
9 

5 
18 
29 
36 
42 

44 

45 
45 
44 
41 

87 
33 


Bradley  8777. 
Mag.  5.9 


Right 


h    m 

21     7 

8 

4.57 
4.00 
3.61 
3.39 


57 

39 

22 

3 


3.36  — 

18 

3.54 
3.90 
4.45 
5.16 
6.99 


6.94 

7.96 

9.03 

10.10 

11.15 

12.12 
13.01 
13.80 
14.45 
14.96 

15.30 
15.48 
15.48 
15.32 
15.00 

14.51 
13.89 
13.15 
12.29 
11.36 

10.36 
9.32 
8.27 
7.24 
6.26 

6.37 
4.57 
3.90 


36 
55 
70 
84 
95 

102 
107 
107 
105 
97 

89 
79 
65 
50 
35 

18 
0 
16 
32 
49 

62 
74 
86 
93 
100 

104 

105 

103 

98 

89 

80 
67 


Declina- 
tion. 


+77  47 


// 


55.83 
53.17 
50.21 
47.03 
43.76 

40.63 
37.47 
34.70 
32.33 
80.47 


260 
296 
318 
327 
323 


800 
277 
237 
180 
182 
29.15 

28.46 

28.37  — 

28.92  ** 

30.07  ^^ 
ITS 

31.79 

34.01 

36.69 

39.73 

43.06 

46.61 
50.29 
54.02 
57.72 
61.30 

64.71 
67.86 
70.70 
73.15 
75.15 

76.66 

77.63 

78.02  — 

77.83   ^ 

77.05  ^ 
187 

75.68 

73.77 

71.38 


268 
304 
333 
356 

308 
378 
370 
368 
341 

315 
284 
345 
200 
151 


97 


m 


Mean  Place 
Sec  a,  Tan  d 


66.866 
1.381 


60.97 
+0.952 


13.151 
1.276 


43.76 
+0.791 


7.716 
1.021 


76.64 
-0.207 


10.054 
4.732 


38.75 
+4.625 


T 


+0.04 
+0.3 


-0.05 
-0.7 


+0.05 
+0.3 


-0.04 
-0.7 


+0.06 
+0.3 


+0.01 
-0.1 


-0.02 


-0.22 
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Washington 
MflanTme. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 

20.0 
Mar.  1.9 
11.9 
21.9 
31.9 

Apr.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July     9.6 

19.6 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.4 

Oct.     7.3 

17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.1 
26.1 
36.1 


Mean  Place 
Sec  a,  Tan  d 


Dip  a,  Data 


8  Plscis  Australia. 
Mag.  5.6 


Bight 
Ajoension. 


h 
21 


m 
8 


s 
25.796 
25.796 
25.833 
25.906 
26.014 

26.154 
26.328 
26.534 
26.768 
27.030 

27.317 
27.626 
27.952 
28.289 
28.631 

28.970 
29.299 
29.609 
29.895 
30.146 


0 

37 

73 

108 

140 

174 
206 
234 
262 

287 

309 
326 
337 
342 
339 


329 
310 
286 
251 
211 


30.357  ,^ 
30.522  j^g 
30.638  ^ 
30.704  jg 
30.719  — 

33 

30,686 
30.609  " 
30.495  ^^* 
30.352  ^*^ 
30.187  ^^ 

174 

30.013 
29.839  ^^^ 
29.674  ^^ 

149 


29.525 
29.402 

29.308 
29.247 
29.221 


123 
94 

61 
26 


Declina- 
tion. 


-27  56 


tt 


78.03 
77.38 
76.59 
75.66 
74.60 

73.39 
72.07 
70.66 
69.15 
67.57 

65.94 
64.31 


65 

79 

93 

106 

121 

132 
141 
151 
158 
163 

163 


62.70  ^^^ 
155 

145 

131 

58.39 
57.27  "2 


61.15 
59.70 


56.34 
55.64 
55.19 

55.00 
55.05 
55.34 
55.81 
56.46 

57.24 
58.09 
58.97 
59.83 
60.61 

61.28 
61.83 
62.21 
62.40 
62.41  — 

IS 


93 
70 
45 
19 

5 
29 
47 
65 
78 

86 

88 
86 
78 
67 

55 
38 
19 


62.23 
61.88 
61.36 


35 
52 


25.770 
1.132 


76.27 
-0.531 


+0.07 


D^^,D^d    l-h0,3 


+0.03 
-0.7 


CCygni. 
Mag.  3.4 


Right 
Ascension. 


h 
21 


m 
9 


26.396 
26.357 
26.352 
26.386 
26.459 

26.570 
26.719 
26.905 
27.126 
27.380 

27.660 
27.964 
28.284 
28.613 
28.944 

29.269 
29.578 
29.866 
30.123 
30.343 


39 
5 

34 

73 

111 

149 
186 
221 
254 
280 

304 
320 
329 
331 
325 

309 
288 
257 
220 
179 


30.522 

30.655 

30.740 

30.775  — 

30.764  " 
57 

30.707 

30.611 

30.480 

30.322 

30.145 


29.958 
29.769 
29.585 
29.415 
29.264 

29.138 
29.041 
28.977 


96 
131 
158 
177 
187 

189 
184 
170 
151 
126 

97 
64 


Declhia- 
tion. 


+29  53 


34.01 
31.87 
29.61 
27.29 
25.03 

22.92 
21.05 
19.51 
18.38 
17.70 

17.51 
17.82 
18.63 
19.91 
21.63 

23.73 
26.14 
28.80 
31.64 
34.58 

37.55 
40.49 
43.34 
46.03 
48.51 

50.75 
52.70 
54.32 
55.59 
56.50 


214 
226 
232 
226 
211 


187 

154 

113 

68 

19 


31 

81 

123 

172 

210 


241 
266 
284 
294 
297 


294 
285 
269 
248 
224 


195 

162 

127 

91 

51 


67.01  „ 
57.12  — 
56.81  '' 
5C.n    '° 

55.02  '* 

145 

53.57 
51.80  ^'^ 
49.77  ^"^ 


26.728 
1.154 

+0.05" 
+0.3 


23.71 
+0.575 


-0.03 
-0.7 


TCygnl. 
Mag.  3.8 


Right 
Ascension. 


h   m 
21  11 

8 

30.532 
30.473 
30.452  — 
30.474  ^ 
30.539  ^ 

109 


30.648 
30.800 
30.994 
31.226 
31.494 

31.794 
32.118 
32.459 
32.811 
33.163 

33.508 
33.836 
34.139 
34.409 
34.638 


152 
194 
232 
268 
300 

324 
341 
352 
352 
345 


328 
303 
270 
229 
185 


^•823  136 
34.959   ^ 

35.0-13   3j 

35.074  — 

35.054   ^ 
68 

34.986 

111 

147 
178 
199 
212 


34.875 
34.728 
34.550 
34.351 

34.139 
33.924 
33.715 
33.517 
33.338 

33.186 
33.065 
32.979   ^ 


215 
209 
198 
179 
152 


121 


Declina- 
tion. 


+37  41 


tt 


53.35 
51.04 
48.54 
45.96 
43.40 

40.97 
38.80 
36.94 
35.50 
34.55 

34.12 
34.23 
34.87 
36.05 
37.70 

39.80 
42.26 
45.03 
48.03 
51.16 

54.37 
57.59 
60.75  ^^^ 


231 
250 
258 
256 
243 


217 

186 

144 

05 

43 

11 

64 

118 

165 

210 

246 
277 
300 
313 
321 

322 


300 
283 
257 


63.75 

66.58 

69.15 
71.44 
73.37  ^^ 


229 


74.94 
76.10 


157 

116 

73 


76.83  ^ 
77.11  — 
76.93  ^® 
76.30  ^ 
75.21  ^^ 

149 

73.72 
71.85^*^ 
69.65  ^ 


31.030 
1.264 


41.41 
+0.773 


+0.05 
I-VO.^ 


-0.04 
-0.7 


Mag.  4.1 


Right 
Ascension. 


h      m 
21     11 

43*494    ^^ 

43.484  — 

43.507   ^ 
52 

85 

114 


43.559 
43.644 

43.768 
43.903 
44.079 
44.283 
44.514 

44.769 
45.045 
45.336 
45.639 
45.945 

46.248 
46.541 
46.817 
47.067 
47.287 

47.471 
47.613 
47.713 
47.767 


145 
176 
204 
231 
255 

276 
291 
303 
306 
303 

293 
276 
250 
220 
184 

142 

100 

54 


47.778  — 

31 


47.747 
47.679 
47.580 
47.455 
47.314 


68 

99 

125 

141 

150 

150 


47.164 
47.014 
46.870  "* 

130 


46.740 
46.630 

46.543 
46.484 
46.454 


110 
87 

59 
30 


DedlBi. 

tiUL 


+  4  M 


I' 


34.43 
33.32 
32.20 
31.13 
30.17 

29.38 
28.80 
28.49 


m 
lis 

107 
91 

» 

II 

3 


US 
151 

i:s 

191 


28.47- 
28.78  ^ 

29.42 


30.36 
31.61 
33.13 
34.88 

36.79 
38.81 
40.90 
42.99 
45.03 

46.99 
48.80 
50.44 
51.89 
53.12 


202 
309 
209 

aM 

196 

181 
164 

123 
101 


54.13 
54.91 
55.48 
55.82 


78 
57 
34 


12 

55.94- 


55.87 
55.59 
55.13 
54.49 
53.70 

52.78 
51.76 
50.64 


2S 
46 
64 
79 
02 

102 
112 


43.505 
1.004 


29.40 
+0.086 


+0.06 
+0.3 


0.00 
-0.7 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


liincton 
nTune. 


1.  1.1 
11.1 
21.1 
31.0 

b.  10.0 


u*. 


)r. 


*y 


20.0 
1.9 
11.9 
21.9 
31.9 

10.8 
20.8 
30.8 
10.8 
20.7 


30.7 

Be    9.7 

19.6 

29.6 

ly     9.6 

19.6 
29.6 
le.  8.5 
18.5 
28.5 

pt.  7.4 
17.4 
27.4 

!t.  7.3 
17.3 


)V. 


»c. 


27.3 

6.3 

16.2 

26.2 

6.2 

16.2 
26.1 
36.1 


a  Place 
^,  Tana 


(TCyfiil. 
Mag.  4.3 


Right 
Aacexision. 


h   m 
21  14 


8 

11.136 
11.069 


67 


11.043  ~ 
11.059  ^* 


11.119 

11.224 
11.374 
11.566 
11.798 
12.069 

12.371 
12.698 
13.044 
13.400 
13.758 

14.107 
14.440 
14.748 
15.022 
15.257 

15.445 
15.583 
15.669  „ 

33 

15.702  — 
15.683  ^^ 

08 


15.615 
15.502 
15.353 
15.174 
14.972 

14.756 
14.536 
14.320 
14.116 
13.931 


60 
105 

150 
199 
233 
271 
303 

327 
346 
356 
358 
349 

333 

308 
374 
335 
188 

138 
86 


113 
149 
179 
203 
216 


13.772 
13.644 
13.550 


220 
216 
204 
185 
159 


128 
94 


DecIiDfr* 
tion. 


+39     2 


74.52 
72.17 
69.62 
66.99 
64.39 

61.90 
59.65 
57.71 
56.20 
55.17 

54.66 
54.71 
55.30 
56.42 
58.03 

60.09 
62.53 
65.28 
68.28 
71.43 

74.66 
77.92 
81.11 
84.16 
87.04 

89.66 
92.00 
93.99 
95.61 
96.82 

97.60 
97.92 
97.78 
97.16 
96.09 

94.59 
92.72 
90.51 


235 
355 
363 
360 
349 

325 
194 
151 
103 
51 

6 

59 

113 

161 

306 

344 

376 
300 
315 
323 

326 
319 
305 
288 
263 

334 

199 
162 
121 

78 

32 

14 

62 

107 

150 

187 
221 


ff^  Mlorosoopil. 
Mag.  4.9 


Right 


h 
21 


m 
15 


31.079 
31.060  — 
31.084   ^ 
31.151   ^^ 
31.260  ^^ 

149 


11.656 
1.288 


62.15 
+0.811 


31.409 
31.596 
31.821 
32.082 
32.376 

32.698 
33.046 
33.414 
33.796 
34.183 

34.570 
34.946 
35.302 
35.630 
35.920 

36.165 
36.359 
36.496 
36.575 


187 
335 
361 
394 
333 


348 
368 
383 
387 
387 


376 
356 
328 
290 
245 

194 

137 

79 

20 


36.595  " 


36.558 
36.470 
36.336 
36.165 
35.969 

35.757 
35.542 
35.335 
35.145 
34.983 

34.855 
34.763 
34.714 


37 


88 
134 
171 
196 
212 


215 
207 
190 
163 
138 


93 

49 


DflOlfalB- 

tioxL 


-41     9 


/f 


29.02 
27.67 
26.11 
24.38 
22.51 

20.53 
18.49 
16.40 
14.31 
12.24 

10.25 
8.36 
6.62 
5.08 
3.75 


135 
156 
178 
187 
198 


204 
209 
309 
307 
199 


189 
174 
154 
133 
106 


2.69 
1.92 
1.45 


77 
47 


15 

1.30  — 

1.46   '' 
47 


1.93 
2.68 
3.68 
4.89 
6.25 


7.69 

9.14 

10.55 

11.85 

12.95 

13.84 
14.44 
14.74 
14.74 
14.40 

13.76 
12.83 
11.64 


75 

100 
121 
136 
144 

145 
141 
130 
110 
89 

60 
30 
0 
34 
64 

93 

119 


31.132 
1.328 


24.94 
-0.874 


^Cephei. 
Mag.  2.6 


Right 
Afloension. 


h     m 
21     16 


8 

35.73 
35.52 
35.39 
35.33 
35.35 

35.46 
35.65 
35.91 
36.25 
36.66 

37.12 
37.61 
38.14 
38.67 
39.20 

39.71 
40.19 
40.63 
40.99 
41.31 

41.55 
41.70 
41.78 
41.78 
41.70 

41.53 
41.30 
41.01 
40.68 
40.30 

39.89 
39.48 
39.06 
38.64 
38.25 

37.90 
37.59 
37.35 


31 

13 

6 

3 

11 

19 
36 
34 
41 
46 

49 
53 
53 
53 
51 

48 
44 
36 
32 
34 

15 
8 
0 
8 

17 

33 

29 
33 
38 
41 

41 
43 
43 
39 
35 

31 
34 


Declina- 
tion. 


+62  14 


/» 


32.44 
29.81 
26.88 
23.76 
20.67 

17.45 

14.51 

11.89 

9.68 

7.97 


363 
393 
313 
319 
313 


394 
362 
331 
171 

114 


6.83  ^ 
6.29  — 
6.39  '^ 
7.09  '" 
8.38  ^^ 

185 

10.23 

334 

277 
311 
338 
358 


12.57 

15.34 
18.45 
21.83 

25.41 
29.08 
32.78 
36.42 
39.93 

43.23 
46.25 
48.94 
51.24 
53.08 


367 
3T0 
364 
351 
330 


303 
269 
330 
184 
136 


64.43   g3 

55.26  ^ 

55.52  — 

55.20  ^^ 

64.31   ^ 
146 


52.85 
50.89 

48.48 


196 
341 


37.457 
2.148 


16.14 
+1.900 


t  Cftpzloomi. 
Mag.  4.3 


Right 
Ascension. 


h     m 
21     17 

8 

41.077     g 

41.071  — 

41.097   ^ 

41.155  ^ 

41.244  ^ 
123 


41.367 
41.519 
41.700 
41.911 
42.148 

42.411 
42.696 
42.998 
43.312 
43.633 

43.962 
44.263 
44.558 
44.830 
45.071 


152 
181 
211 
337 
263 

284 
303 
314 
331 
319 

311 
395 
373 
341 
204 


45.275  ^^ 
45.438  ^^^ 
45.556 
45.625  2^ 
45.649  — 

31 

45.628 


45.566 
45.470 
45.345 
46.201 

46.048 
44.892 
44.743 
44.608 
44.494 

44.406 
44.346 
44.317 


63 

96 

135 

144 

153 


166 
149 
135 
114 
89 

69 
29 


Declina- 
tion. 


-17    10 


ft 


63.82 
63.78 
63.63 
63.35 
62.92 

62.34 
61.61 
60.72 
59.65 
58.42 

57.06 
55.57 
53.99 
52.37 
50.74 

49.15 
47.64 
46.25 
45.03 
43.99 


4 

15 
38 
43 
68 

73 

89 

107 

123 

136 

149 
158 
163 
168 
159 

151 
139 
123 
104 
88 


43.16  ^ 

42.56  3^ 

42.18   jy 

42.01  — 

42.04     ' 
31 


42.25 
42.58 
43.03 
43.55 
44.10 

44.65 
45.17 
45.65 
46.06 
46.39 

46.62 
46.76 
46.81 


88 

45 
63 
66 

66 

63 
48 
41 
88 
23 

14 
6 


40.996 
1.047 


64.09 
-0.309 


+0.05 
+0.3 


-0.04 
-0.7 


+0.08 
+0.3 


+0.04 
-0.7 


+0.03 


-0.10 
-Q.I 


+0.07 


+0.02 
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Washinfrton 
Mean  Time. 


Jan.     1.1 

11.1 

21.1 

31.0 

Feb.  10.0 


Mar. 


20.0 
1.9 
11.9 
21.9 
31.9 


Apr. 


10.8 
20.8 
30.8 
May  10.8 
20.7 

30.7 

June    9.7 

19.6 

29.6 

July    9.6 

19.6 

29.5 

Aug.    8.5 

18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.3 
17.3 

27.3 

Nov.    6.3 

16.2 

26.2 

Dec.    6.2 

16.2 
26.1 
36.1 


Mean  Place 
Sec  a,  Tan  d 


I>^a,  Dm  a 


1  Pegasi. 
Mag.  4.2 


Right 
A&sension. 


h      m 
21     18 

17^514  ^ 
17.485  — 
17.487  ^ 
17.523  ^ 
17.593  ^ 

104 


17.697 
17.834 
18.006 
18.209 
18.442 

18.702 
18.985 
19.286 
19.597 
19.912 


137 
172 
203 
233 
260 

283 
301 
311 
315 
313 


20.225 
20.525  ^ 
20.809^ 
21.065  ^ 
21.289  ^ 

187 

21.476  J,, 

99 
53 


21.620 
21.719 
21.772 


21.780  — 

34 


21.746 
21.673 
21.566 
21.434 
21.284 


73 
107 
132 
]50 
161 


21.123 
20.959  ^^ 
20.801  ^^ 
20.654  ^^^ 
20.524  ^^ 

106 

20.418 


20.338 
20.286 


80 
52 


Declina- 
tion. 


+19  27 


tt 


19.62 
17.80 
16.00 
14.18 
12.44 

10.85 
9.48 
8.42 

'?  31 

7.41  — 

13 

7.54 

8.09 

9.06 
10.43 
12.15 


172 
180 
182 
174 
159 


137 

106 

70 


55 
97 
137 
172 
203 


14.18 
16.45 
18.89 
21.46 
24.07 

26.66 
29.19 
31.59 
33.83 
35.85 

37.64 
39.16 
40.39 
41.33 
41.95 

42.26 
42.25 
41.91 
41.25 
40.31 

39.08 
37.63 
35.97 


K  ^27 
244 
257 
261 
259 


253 
240 
224 
202 
179 


152 

123 

94 

62 

31 

1 

34 

66 

94 

123 

145 
166 


17.638 

1.061 


11.02 
+0.353 


+0.05 


D^a,Dmd    l-hO.3 


-0.02 
-0.6 


y  Pavonis. 
Mag.  4.3 


Right 
Aaoemion. 


h      m 
21     19 


8 

40.07 
39.95 
39.92 
39.98 
40.11 

40.32 
40.62 
40.98 
41.41 
41.90 

42.44 
43.02 
43.63 
44.27 
44.92 

45.55 
46.17 
46.76 
47.29 
47.75 

48.15 

48.45 
48.66 
48.77 
48.78 

48.67 
48.48 
48.20 
47.86 
47.45 

47.02 
46.57 
46.12 
45.71 
45.33 

45.03 
44.76 
44.58 


12 
3 

6 
13 
21 

30 
36 
43 
49 
54 

58 
61 
64 
65 
63 

62 
59 
53 
40 
40 

30 

21 

11 

1 

11 

19 
28 
34 
41 
43 

45 
45 

41 
38 
30 

27 

18 


Declina- 
tion. 


-65  43 


// 


85.17 
82.62 
79.81 
76.79 
73.68 

70.51 
67.37 
64.33 
61.43 
58.75 

56.31 
54.19 
52.42 
51.02 
50.05 

49.52 


49.43  — 

49.80   ^^ 

50.60   ^ 

51.80  "^ 
158 

53.38 


355 
281 
302 
311 
317 


314 
304 
290 
268 
244 


212 

177 

140 

97 

53 


188 
215 
231 
240 
240 


55.26 
57.41 
59.72 
62.12 

64.52 
66.82 
68.91 
70.73  ^^ 
72.17 

73.18 
73.71 
73.71 
73.19 
72.16 

70.65 
68.69 
66.37 


230 
209 


144 
101 

53 
0 

52 
103 
151 

196 
232 


40.868 
2.433 


78.14 
-2.218 


C  Capiioomi. 
Mag.  3.9 


Right 
Ascension. 


h      m 
21     21 

s 

59.412   ^^ 

59.401  — 

59.424  ^ 
55 

87 

121 


59.479 
59.566 

59.687 
59.839 
60.021 
60.235 
60.476 

60.745 
61.035 
61.346 
61.669 
61.999 

62.329 
62.651 
62.957 
63.241 
63.492 

63.706 

63.878 

64.004 

64.081 

64.109  — 
19 

64.090 

64.029 

63.932 

63.805 

63.657 


152 
182 
214 
341 
260 

290 
311 
333 
330 
330 

322 
306 
284 
251 
214 

172 

126 

77 


63.497 
63.334 
63.178 
63.035 
62.914 

62.817 
62.751 
62.716 


01 

97 

127 

148 

160 

163 
156 
143 
121 
97 

06 
35 


Declina- 
tion. 


-22  45 


tt 


62.82 
62.48 
62.00 
61.37 
60.59 

59.67 
58.60 
57.38 
56.04 
54.57 

53.01 
51.37 
49.70 

48.04 
46.44 

44.93 
43.55 
42.35 
41.34 
40.56 

40.02 
39.72 
39.66  — 
39.82   ^^ 


34 
48 
63 
78 
92 

107 
123 
134 

147 
156 

164 
167 
166 
160 
151 

138 

120 

101 

78 

54 

30 


40.16 

40.67 
41.30 
42.01 
42.75 
43.46 

44.13 
44.72 
45.20 
45.55 
45.75 

45.82 
45.73 
45.50 


34 
51 

63 
71 
74 
71 
67 

59 
48 
35 
20 

7 

9 
23 


59.323 
1.084 


61.92 
-0.420 


+0.10 
+0.3 


+0.11 
-0.6 


[+0.07 
+^.^ 


+0.02 


^Cygni. 
Mag.  5.3 


Right 
Ascension. 


h      m 
21     26 


s 
24.689 
24.584 
24.523 


105 
61 


24.510  ~ 
24.547  " 


24.636 
24.777 
24.969 
25.207 
25.489 

25.811 
26.164 
26.538 
26.925 
27.317 

27.701 
28.068 
28.408 
28.713 
28.974 


141 
192 
338 
282 
323 


353 

374 
387 
393 
384 


367 
340 
305 
261 
211 


29.186 

29.343 

101 
29.444 

29.485  — 

29.470   ^^ 
68 


29.402 
29.284 
29.123 
28.926 
28.702 

28.461 
28.210 
27.959 
27.717 
27.492 

27.292 
27.123 
26.990 


118 
161 
197 
221 
341 

351 
251 
313 
335 
300 

169 
133 


Deriins* 
tion. 


+46  10 


tt 


57.43 
65.04 
52.39 
49.61 
46.79 

44.06 
41.54 
39.31 
37.49 
36.14 


» 

265 
278 
283 
273 


253 
223 
1S3 
135 

n 


"    25 

35.07- 

35.39  " 

36.29  *■ 

37.72  '^ 
192 

39.64 

334 
273 
302 
323 
337 


41.98 

44.71 
47.73 
50.96 

54.33 
57.75 
61.16 
64.48 
67.64 

70.58 
73.24 
75.57 
77.53 
79.07 


342 
341 
332 
316 
394 


266 
333 
196 
154 
106 


60 


80.15 
80.75  J, 
80.85  — 
80.44  ** 
79.53  " 

140 

78.13 
76.30 '" 
74.08^ 


25.354 
1.444 


42.94 
+1.042 


+0.04 
+0.3 


-0.05 
-0.6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 

20.0 
Mar.  2.0 
11.9 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.7 

30.7 

June    9.7 

19.7 

29.6 

July     9.6 

19.6 
29.6 
Aug.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Oct.  7.4 
17.3 


Nov. 


Dec. 


27.3 

6.3 

16.3 

26.2 

6.2 

16.2 
26.1 
36.1 


y  Capiicomi. 
Mag.  3.8 


Right 
Aaoension. 


h      m 
21     35 

33.151  21 
33.130  — 
33.138  * 
33.178  ^^ 
33.250  ^^ 

102 


33.352 
33.484 
33.648 
33.842 
34.066 

34.317 
34.591 
34.886 
35.197 
35.516 

35.838 
36.155 
36.457 
36.740 
36.993 


132 
164 
194 
224 
251 


274 
295 
311 
319 
322 


317 
302 
283 
253 
219 


37.212  ,,„ 
179 

37.391 

134 

37.525   „, 

as 

37.613 
37.654  — 

4 

37.650 


37.605 
37.523 
37.411 
37.278 

37.131 
36.980 
30.832 
36.095  ^"^^ 


45 

82 

112 

133 

147 


151 
148 


Mean  Place 
Sec  dy  Tan  d 


D^  Of  Dw  a 


36.576 

36.478 
36.407 
36.364 


119 
98 


71 
43 


Declina- 
tion. 


-17     1 


tt 


59.43 
59.41 
59.26 
58.96 
58.53 

57.93 
57.16 
56.22 
55.09 
53.81 

52.38 
50.82 
49.16 
47.45 
45.73 

44.05 
42.46 
40.98 
39.66 
38.54 

37.63 
36.97 
36.53   20 

36.33  — 

36.34  ^ 

20 


2 
15 
30 
43 
60 

77 

94 

113 

128 

143 

156 
166 

in 

172 
168 

159 
148 
132 
112 
91 

66 
44 


36.54 
36.89 
37.37 
37.93 
38.54 

39.15 
39.74 
40.29 
40.76 
41.15 

41.44 
41.61 
41.69 


35 

48 
56 
61 
61 

^9 
55 
47 
30 
29 

17 
8 


33.003 
1.040 


59.72 
-0.300 


+0.07 


D^^,D^a    1+0.3 


+0.02 
-0.6 


B  Pegasi. 

Mag.  2.5 


Right 
Aaoension. 


h  m 
21  40 


85 


s 

9.574 
9.539 
9.532  — 
9.555  ^ 
9.608  ^ 

84 


9.692 

9.809 

9.958 

10.138 

10.350 

10.588 
10.853 
11.138 
11.438 
11.747 

12.056 
12.359 
12.649 
12.917 
13.157 


117 
149 
180 
212 
238 


285 
285 
300 
309 
309 


303 
290 
268 
240 
206 


13.363  ^^ 
13.529  ^^^ 
13.653 
13.734  ,, 

36 

13.770  — 

6 


13.764 
13.720 
13.640 
13.535 
13.407 

13.267 
13.122 
12.979  ^^^ 


44 

80 
105 
128 
140 


145 


12.844 

12.724 

12.621 
12.542 
12.487 


135 
120 

ia3 


79 
.5.5 


Decline. 
tion. 


+  9  29 


tt 


61.28 
60.04 
58.78 
57.53 
56.37 


124 
126 
125 
116 
102 


55.35 
54.54 
53.99 


81 

55 


25 

53.74  — 
53.82     ® 

44 


54.26 
55.05 
56.18 
57.61 
59.32 

61.25 
63.35 
65.55 
67.81 
70.06 

72.25 
74.32 
76.26 
78.02 
79.55 

80.88 
81.95 
82.79 
83.37 
83.71 

83.82 
83.68 
83.34 
82.77 
82.00 

81.06 
79.97 
78.76 


79 
113 
143 
171 
193 

210 
220 
226 
225 
219 

207 
194 
176 
153 
133 

107 
84 
58 
34 
11 

14 
34 
57 
77 
U4 

103 
121 


11  Cephel. 
Mag.  4.8 


Right 


9.499 
1 .014 


54.41 
+0.107 


+0.00 
+0.3 


■0.01 


h     m 
21    40 


8 

40.93 
40.54 
40.25 
40.06 
39.98 

40.02 
40.20 
40.49 
40.89 
41.39 

41.97 
42.62 
43.33 
44.05 
44.78 

45.49 
46.15 
46.77 
47.31 
47.77 

48.13 
48.37 
48.52 
48.56 
48.48 

48.30 
48.01 
47.64 
47.20 
46.68 

46.12 
45.52 
44.90 
44.28 
43.67 

43.10 
42.58 
42.13 


39 
29 
19 

8 

4 

18 
29 
40 
50 
58 

65 
71 
72 
73 

n 

66 
62 
54 
46 
36 

24 

15 

4 

8 
18 

29 
37 
44 
52 
58 

60 
62 
62 
61 


67 


52 

45 


Derllniu 
tion. 


+70  55 


tt 


80.24 
77.89 
75.15 
72.12 
68.94 

65.72 
62.62 
59.73 
57.19 
55.09 


235 
274 
303 
318 
322 


310 

im 

254 
210 
157 


^•52 ,,, 

52.51    38 

52.13  — 
52.37  ^* 
53.21  ^ 

144 

54.65 

197 
244 
287 
320 
347 


56.62 

59.06 
61.93 
65.13 

68.60 
72.24 
75.99 
79.75 
83.45 

87.01 
90.37 
93.44 
96.16 
98.48 


364 
375 
376 
370 
356 


336 
307 
272 
232 
184 


100.32  ^33 

101.65 

102.42  jg 
102.60  — 
102.17  *^ 

101 


101.16 
99.58 
97.48 


158 
210 


43.503 
3.002 


01.05 
+2.894 


+0.02 


-0.10 


d  Oapxieoail 
Mag.  3.0 


Right 
Ascension. 


h      m 
21     42 

8 

31.186   ^ 

27 

31.159  — 
31.161     ^ 

32 
64 
93 


31.193 
31.257 

31.350 
31.475 
31.632 
31.819 
32.036 

32.282 
32.553 
32.845 
33.154 
33.473 

33.795 
34.113 
34.417 
34.703 
34.961 

35.184 
35.368 
35.509 
35.604 
35.652 

35.654 
35.615 
35.539 
35.433 
35.304 

35.162 
35.014 
34.867 
34.731 
34.611 

34.510 
34.435 
34.386 


135 
157 
187 
217 
246 

271 
393 
309 
319 
323 

318 
304 
386 
258 
323 

184 

141 

95 

48 

2 

39 

76 

106 

129 

142 

148 
147 
136 
120 
101 

75 
49 


Dediu- 

tlOD. 


-16  29 


It 


59.62 


3 


59.64- 
59.54  " 


59.28 

58.88 

58.31 
57.56 
56.64 
55.52 
54.24 

52.81 
51.24 
49.56 
47.83 
46.08 

44.37 
42.74 
41.22 
39.86 
38.70 

37.75 
37.05 
36.57 
36.33 
36.31 

36.49 
36.83 
37.30 
37.86 
38.48 

39.11 
39.73 
40.30 
40.81 
41.24 

41.58 
41.79 
41.91 


S8 
40 
57 

75 
» 

112 
138 
143 

157 
168 
173 
175 
171 

163 
153 
136 
116 
95 

70 

A% 

24 

2 

18 

34 
47 
56 
63 
63 

62 
57 
51 
43 
34 

21 
12 


31.012 
1.043 


60.02 
-0.296 


+0.06 
+0.3 


+0.02 
-0.6 
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ishinffton 
an  Tone. 


n.  1.1 
11.1 
21.1 
31.1 

}b.  10.0 


IT. 


pr 


20.0 
2.0 
11.9 
21.9 
31.9 

10.9 
20.8 
30.8 
ay  10.8 
20.8 

30.7 

ine    9.7 

19.7 

29.6 

ly    9.6 

19.6 
29.6 
ig.  8.5 
18.5 
28.5 

pt.  7.5 
17.4 
27.4 

rt.  7.4 
17.3 


rv. 


?C. 


27.3 

6.3 

16.3 

26.2 

6.2 

16.2 
26.2 
3G.1 


t  Aquaili. 
Mag.  4.4 


Right 
Asceroion. 


h    m 
22    2 


8 

0.859 
0.815 


44 


15 

0.800  — 
0.812   ^^ 


0.853 

0.925 
1.028 
1.161 
1.328 
1.527 

1.754 
2.011 
2.291 
2.591 
2.904 

3.223 
3.541 
3.849 
4.142 
4.408 

4.644 
4.842 
4.998 
5.109 
5.175 

5.196 
5.175 
5.117 
5.028 
4.913 

4.782 
4.642 
4.501 
4.365 
4.242 

4.136 
4.049 
3.988 


41 

72 

103 
133 
167 
199 
227 

257 
280 
300 
313 
319 

318 
308 
293 
266 
236 

198 

156 

111 

66 

71 

21 

58 

89 

115 

131 

140 
141 
136 
123 
106 

87 
61 


tlon. 


-14  15 


rr 


64.06 
64.19 


13 


64.20  — 

64.07    ^^ 
30 

46 


63.77 

63.31 
62.65 
61.81 
60.77 
59.52 

58.10 
56.51 
54.81 
53.02 
51.19 

49.36 
47.60 
45.93 
44.40 
43.05 

41.92 

41.01 

40.36 

39.94 

39.77  — 
3 

39.80 

40.03 

40.41 

40.91 

41.50 


66 

84 

104 

125 

142 

159 
170 
179 
183 
183 

176 
167 
153 
135 
113 

91 
65 
42 


42.13 
42.77 
43.39 
43.97 
44.49 

44.92 
45.27 
45.48 


23 
38 
50 
69 
63 

64 
62 
58 
52 
43 

35 
21 


20  Cephel. 
Mag.  5.4 


Right 
Asoenaion. 


h    m 
22    2 


8 

29.76 
29.49 
29.28 
29.15 
29.08 

29.09 
29.19 
29.37 
29.63 
29.97 

30.38 
30.84 
31.34 
31.87 
32.42 

32.96 
33.49 
33.98 
34.43 
34.82 

35.14 
35.39 
35.57 
35.67 
35.69 

35.63 
35.50 
35.30 
35.04 
34.73 

34.39 
34.01 
33.61 
33.21 
32.82 

32.44 
32.10 
31.79 


27 

21 

13 

7 

1 

10 
18 
26 
34 
41 

46 
50 
53 
55 
54 

53 
49 
45 
39 
32 

35 

18 

10 

2 

6 

13 
20 
26 
31 
34 

38 
40 
40 
39 
38 

34 
31 


Declina- 
tion. 


+62  22 


tr 


aromls. 
Mag.  2.2 


86.35 
84.17 
81.59 
78.74 
75.69 

72.60 
69.58 
66.76 
64.25 
62.16 

60.56 
59.51 
59.06 
59.21 
59.96 

61.28 
63.14 
65.48 
68.23 
71.33 

74.69 
78.24 
81.90 
85.60 
89.25 

92.77 

96.11 

99.18 

101.92 

104.28 


218 
258 
285 
305 
309 


302 
282 
251 
209 
160 


105 
45 

15 

75 

133 

186 
234 
275 
310 
336 

355 
366 
370 
365 
352 

334 
307 
274 
236 
191 


140 

107.59  ^ 

88 

108.47 
108.78  — 
108.51  ^^ 

84 

107.67 

142 
191 


106.25 
104.34 


Right 
Aacenakm, 


h   m 
22    3 

8 

4.325 
4.233 
.4.183 
4.177  — ' 
4.216 


92 

50 
6 

39 

84 


4.300 
4.430 
4.605 
4.823 
5.084 

5.386 
5.724 
6.092 
6.487 
6.899 

7.319 
7.738 
8.145 
8.531 
8.885 

9.197 
9.458 
9.664 
9.807 
9.888 

9.905 
9.859 
9.759 
9.610 
9.423 

9.207 
8.975 
8.738 
8.507 
8.294 

8.104 
7.947 
7.827 


130 
175 
218 
261 
302 


338 
368 
395 
412 
420 

419 
407 
386 
354 
312 

261 

206 

143 

81 

17 

46 
100 
149 
187 
216 

232 
237 
231 
213 
190 

157 
120 


Declina- 
tion. 


-47  21 


ft 


38.48 
37.04 
35.27 
33.25 
31.02 

28.61 
26.07 
23.46 
20.83 
18.22 

15.70 

13.28 

11.04 

9.04 

7.30 


144 
177 
202 
223 
241 

254 
261 
263 
261 
252 

242 
234 
200 
174 
143 


5.87 
4.79 
4.09 


108 
70 


32 

3.77  — 
3.85  ® 

46 


4.31 
5.14 
6.30 
7.74 
9.41 


83 
116 
144 
167 
182 

189 
189 
181 
1G2 
140 


1^-84  108 
20.92   „ 

73 

21.65  3, 
22.00  — 
21.94     ^ 

45 

21.49 


11.23 
13.12 
15.01 
16.82 
18.44 


t  Pegasl. 
Mag.  4.0 


Right 
Ay>ension. 


20.64 
19.42 


85 
122 


h    m 
22    3 


8 

11.615 
11.543 
11.499 


72 
44 


13 
11.486  — 

11.506  * 

55 


11.561 
11.652 
11.781 
11.948 
12.152 

12.389 
12.657 
12.951 
13.263 
13.588 

13.917 
14.242 


91 
129 
167 
204 
237 

268 
294 
312 
325 
329 

325 


14.554  ^^^ 


14.845 
15.109 

15.339 
15.528 
15.674 
15.774 
15.828 

15.837 
15.804 
15.734 
15.633 
15.507 

15.363 
15.209 
15.051 
14.896 
14.750 

14.619 
14.507 
14.416 


291 
264 
230 


189 

146 

100 

54 

9 

33 

70 

101 

126 

144 

154 
158 
155 
146 
131 

112 
91 


Declina- 
tion 


+24  56 


u 


50.34 
48.68 
46.86 
44.96 
43.06 

41.25 
39.61 
38.21 
37.14 
36.45 

36.18 
36.35 
36.96 
38.01 


166 
182 
190 
190 
181 


164 

140 

107 

69 

27 

17 

61 

105 


218 
237 
258 
268 
276 


39.45  ^^ 
182 


41.27 
43.40 
45.77 
48.35 
51.03 

53.78 
56.52 
59.19 
61.74 
64.13 

66.32 
68.24 
69.90 
71.26 
72.30 


274 
267 
255 
239 
210 

192 
166 
136 
104 
71 


73.01   3, 

73.37 

73.39  — 

73.04  ^ 

72.36  ^ 
100 

71.36 


70.06 
68.50 


130 
156 


1  Place 
^  Tan  d 


0.G05 
1.032 


65.01 
-0.254 


30.944       66.71 
2.158       +1.912 


4.269 
1.476 


32.11 
-1.086 


11.569 
1.103 


38.71 
+0.465 


+0.06 
+0.3 


+0.01 
-0.5 


+0.04 
+0.3 


-0.11 
-0.5 


+0.08 
+0.3 


+0.06 
-0.5 


+0.05 


-0.03 
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APPABENT  PLACES  OF  STABS,  1918. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washhwton 
Mean  Tune. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.0 


Mar. 


20.0 
2.0 
12.0 
21.9 
31.9 


Apr. 


10.9 
20.9 
30.8 
May  10.8 
20.8 

30.7 

June    9.7 

19.7 

29.7 

July     9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.6 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


8  Lacertse. 
Mag.  4.6 


Right 
Aacension. 


h     m 
22    20 

l»'s»S  186 
19.409  ^^3 

19.261  ,,, 

19.160   ^^ 

19.111  — 

6 


Mean  Place 
Sec  d,  Tan  d 


19.117 
19.183 
19.309 
19.498 
19.745 

20.045 
20.392 
20.778 
21.191 
21.621 

22.057 
22.487 
22.899 
23.281 
23.625 

23.923 
24.168 
24.354 
24.481 
24.545 

24.550 
24.496 
24.390 
24.237 
24.047 

23.822 
23.575 
23.312 
23.045 
22.779 

22.524 
22.286 


66 
126 
189 
247 

aoo 

347 
386 
413 
430 
436 

430 
412 
382 
344 

298 

245 

186 

127 

64 

5 

54 
106 
153 
190 
225 

247 
263 

267 
266 
255 

238 
207 


Declina- 
tion. 


+51  48 


// 


83.15 
81.17 
78.83 
76.20 
73.42 

70.59 
67.82 
65.25 
62.96 
61.06 


198 
234 
263 
278 
283 


277 
257 
229 
190 
144 


59.62  ^^ 

58.35  — 
58.56  ^^ 
59.33  " 

131 

60.64 
62.45  ^^^ 

225 
265 
296 
320 


64.70 

67.35 
70.31 

73.51 
76.88 
80.34 
83.83 
87.26 

90.56 
93.68 
96.54 
99.09 
101.28 


337 
346 
349 
343 
830 


312 
286 
255 
219 
177 


ff*  AquariL 
Mag.  4.6 


Rigbt 
Aaoeuion. 


103.05  ^32 
104.37  gj 

10518  30 
105.48  — 

105.25  ^ 
76 

104.49 


103.21 


22.079  ^*  |101.47 


128 
174 


19.992 
1.018 


64.36 
+1.272 


D^  a,  D«  o      +0.05  -0.08 

D^^^Dmd    l-f-0,4  -0.4 


h     m 
22    21 

s 

5.669 
5.611 
5.577 


58 
34 


10 

5.567  — 
5.586   *® 

46 


5.632 
5.710 
5.820 
5.962 
6.139 


6.347 
6.584 
6.849 
7.135 
7.437 


7.746 
8.057 
8.361 
8.651 
8.918 

9.157 
9.360 
9.525 
9.648 
9.728 

9.765 
9.763 
9.723 
9.652 
9.557 

9.442 
9.317 
9.188 
9.060 
8.940 

8.832 
8.739 
8.666 


78 
110 
142 
177 
208 

237 
265 
286 
302 
309 

311 

304 
290 
267 
239 

203 

165 

123 

80 

37 

2 

40 

71 

95 

115 

125 

129 
128 
120 
108 

93 
73 


Declina- 
tion. 


+  0  57 


// 


44.22 
43.43 
42.67 
41.98 
41.38 

40.93 
40.67 
40.63  — 
40.85  ^ 
41.34   ^® 

78 


79 
76 
69 
60 
45 

26 


42.12 

43.18 
44.49 
46.04 

47.78 

49.68 
51.67 
53.71 
55.74 
57.71 

59.58 
61.31 
62.84 
64.17 
65.27 


106 
131 
155 
174 
190 


199 
204 
203 
197 
187 


173 
153 
133 
110 
89 


<T  AqvLuH, 
Mag.  4.9 


Right 
Aiccntion. 


65 
43 
22 


66.16 

66.81 

67.24 

67.46 

67.49  — 
13 

67.36 

67.06 

66.63 

66.08 

65.44 

64.72 
63.95 
63.14 


30 
43 
55 
64 
72 

77 
81 


5.355 
1.000 


38.90 
+0.017 


h     m 
22    26 


8 

18.928 
18.869 
18.832 


59 
37 


18.821  — 
18.838   ^^ 

44 

18.882 
18.958 
19.066 
19.206 
19.380 


19.587 
19.824 
20.089 
20.376 
20.680 


+0.06 
+0.4 


0.00 
-0.4 


76 
108 
140 
174 
207 

237 
265 
286 
305 
314 

817 
312 
297 

278 
249 

214 

175 

133 

89 

46 


20.994 
21.311 
21.623 
21.920 
22.198 

22.447 
22.661 
22.836 
22.969 
23.058 

23.104 
23.107  — 
23.071  ^ 
23.002  ^ 
22.908  ®* 

115 

22.793 

127 
132 
131 
124 
111 


22.666 
22.534 
22.403 
22.279 


22.168 
22.072 
21.996 


96 
76 


Declina- 
tion. 


-11     5 


tr 


SO 
17 


50.66 

50.96 

51.13 

51.17  — 

51.06   *^ 
80 

50.75 

50.27 

49.67 

48.65 

47.51 

46.18 
44.66 
42.96 
41.16 
39.27 

37.34 
35.44 
33.61 
31.90 
30.34 

28.97 
27.83 
26.93 
26.29 
25.88 

25.72 
25.77 
26.02 
26.41 
26.92 

27.51 
28.15 
28.81 
29.46 
30.07 

30.62 
31.09 
31.48 


48 

70 

92 

114 

183 

152 
170 
180 
189 
193 

190 
183 
171 
156 
187 

114 
90 
64 
41 
16 

5 
25 
39 
51 
50 

64 
66 
65 
61 
55 

47 
39 


ALaoeite. 
Mag.  8.8 


Rl^t 


65 

114 
173 
230 


18.567 
1.019 


52.50 
-0.196 


+0.06 
+0.4 


+0.01 
-0.4 


h     m 
22    27 

54'413  ,„ 
64.236  ,,, 
64.091  ,^ 
53.989 

63.936  — 

1 


53.936 
63.991 
64.106 
64.278 
64.508 

64.791 
66.121 
66.489 
65.887 
66.303 

66.726 
67.146 
67.650 
67.930 
68.276 

68.676 
68.826 
69.020 
69.166 
69.234 

69.264 
69.219 
69.132 
69.000 

68.828 

68.626 
68.400 
68.168 
67.910 
67.661 

67.421 
67.197 
56.997 


S30 
868 
398 
416 
423 


420 
404 
380 
345 
900 

250 

195 

136 

78 

20 

35 

87 

132 

172 

203 

225 
242 
248 
249 
240 

224 
200 


tkm. 


+49  51 


tt 


66.65 
54.77 
52.51 
49.98 
47.29 

44.53 
41.S4 
39.32 
37.09 
35.21 


us 


m 


29 


188 
Id 


33.79^ 
32.89  jy 
32.52- 
32.71  " 
33.45  '* 

127 

34.72 


36.49 
38.70 
41.29 
44.18 

47;34 
50.65 
64.06 
67.50 
60.88 

64.15 
67.23 
70.07 
72.60 

74.78 


J77 
fll 
2S9 
» 
316 

831 
341 
344 
338 

327 


308 

284 
2S3 
218 
178 


76.56  ,^ 
77.89  ^ 
78.75  3^ 
79.09  — 
78.92  *^ 

69 

78.23 
77.04  ''' 
75.38  ^^ 


54.668 
1.661 


37.89 
+1.186 


+0.06 
+0.4 


-0.07 
-0.4 


APPAEENT  PLACES  OF  STARS,  1918. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wesbini^on 
MflanTime. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  2.0 
12.0 
21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July    9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.4 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.1 


Mean  Place 
Sec  a,  Tan  d 


t;  Aquarii. 
Mag.  5.3 


Rteht 
Asce^ion. 


h      m 
22    30 

12^957  ^ 
12.891  ^^ 
12.847  jg 
12.832  — 
12.845   ^^ 

43 


12.888 
12.961 
13.070 
13.212 
13.389 

13.600 
13.843 
14.114 
14.410 
14.724 

15.049 
15.379  ^' 


73 
109 
142 
177 
211 


243 
271 
296 
314 
325 


326 
312 
292 
263 


15.705 
16.017 

16.309 

16.572 
16.800 
16.988 
17.132 
17.229 

17.278 


17.285  — 
17.250  f 
17.179  ^^ 
17.080  ^ 

123 

16.957 


228 

188 

144 

97 

49 


16.821 

16.679 
16.537 
16.402 

16.281 
16.175 
16.090 


136 
142 
142 
135 
121 


Declina- 
tion. 


-21     7 


tt 


44.69 
44.57 
44.25 
43.73 
43.01 

42.10 
40.98 
39.68 
38.20 
36.55 

34.78 
32.88 
30.91 
28.91 
26.93 

25.01 
23.20 
21.57 
20.13 
18.94 

18.00 
17.36 
17.01 


12 
32 
52 
72 
91 

112 
130 
148 
165 
177 

190 

197 
200 
J  98 
192 

181 
163 
144 
119 
94 

64 
35 

8 


106 
85 


16.93  — 
17.13   ^ 

43 


17.56 
18.20 
18.99 
19.89 
20.84 

21.80 
22.71 
23.54 
24.24 
24.80 

,  25.19 

I  25.40 

25.42 


64 
79 
90 
95 
96 

91 
83 
70 
56 
39 

21 
2 


12.584 
1.072 


43.72 
-0.386 


226  B.  Cephel. 
Mag.  5.7 


Right 
Ascension. 


h      m 
22    30 


8 

47.79 
47.13 
46.56 
46.11 
45.81 

45.66 
45.67 
45.86 
46.20 
46.69 

47.32 
48.08 
48.92 
49.83 
50.78 

51.73 
52.66 
53.55 
54.36 
55.08 

55.71 
56.21 
56.57 
56.80 
56.89 

56.85 
56.66 
56.35 
55.92 
55.39 

54.75 
54.04 
53.27 
52.47 
51.65 

50.83 
50.05 
49.33 


66 
57 
45 
30 
15 

1 

19 
34 
49 
63 

76 
84 
91 
95 
95 

93 
89 
81 
72 
63 

50 

36 

23 

9 

4 

19 
31 
43 
53 
64 

71 
77 
80 
82 
82 

78 
72 


Declina- 
tion. 


+75  48 


It 


36.60 
34.86 
32.61 
29.96 
27.02 

23.88 
20.70 
17.60 
14.70 
12  12 


174 
225 
265 
294 
314 


318 
310 
2G0 
2.58 
216 


7-19  51 
6.68  — 

6.76  * 

69 

7.45 

127 
181 
230 
273 
310 


8.72 
10.53 

12.83 
15.56 

18.66 
22.04 
25.65 
29.39 
33.18 

36.96 
40.64 
44.14 
47.40 
50.33 


338 
361 
374 
379 
378 


368 
350 
326 
293 
254 


52.87  ^ 
54.95  ,,, 

57.52   3, 
57.91  — 

21 


57.70 
56.87 
55.43 


83 
144 


50.296 
4.079 


13.56 
+3.955 


1/ Aquaili. 
Mag.  4.1 


Right 
Ascension. 


b      m 
22    31 

s 
8.954   ^^ 

8.892   '' 

8.850   ,^ 

8.832  - 

8.840     ® 
38 


8.878 
8.946 
9.045 
9.179 
9.346 

9.547 

9.778 
10.038 
10.320 
10.620 

10.929 
11.242 
11.548 
11.843 
12.117 

12.363 
12.575 
12.749 
12.881 
12.971 

13.020 
13.027  — 
12.997  ^ 
12.934  ^ 


68 

99 

134 

167 

201 


231 
260 
282 
300 
309 


313 
306 
295 
274 
246 


212 

174 

132 

90 

49 


12.847 

12.740 
12.619 
12.494 
12.368 
12.249 

12.138 
12.042 
11.964 


87 
107 


121 
125 
126 
119 
111 


96 
78 


Declina- 
tion. 


-  0  31 


// 


80.80 
81.51 
82.19 
82.80 
83.30 


71 
68 
61 
50 
36 


83.66 
83.81  — 
83.76     * 
83.45  ^^ 
82.87   ^ 

84 


82.03 
80.91 
79.55 
77.96 
76.20 

74.30 
72.31 
70.29 
68.28 
66.35 

64.53 
62.88 
61.41 
60.16 
59.12 


112 
136 
159 
176 
190 


199 
202 
201 
193 
182 


165 
147 
125 
104 
79 


68.33   g» 

57.76  36 
57.40   ,, 

57.26  — 

57.30     * 

21 


57.51 
57.85 
68.31 
58.87 
59.50 

60.21 
60.94 
61.69 


34 
46 
56 
63 
71 

73 
75 


8.587 

1.000 


85.79 
-0.009 


10  Lacertse. 
Mag.  4.9 


Right 
Ascension. 


h      m 
22    35 


s 
34.864 

34.733 
34.630 
34.559 
34.525 

34.532 
34.583 
34.680 
34.824 
35.016 

35.251 
35.528 
35.840 
36.178 
36.537 

36.904 
37.271 
37.628 
37.967 
38.278 

38.553 
38.788 
38.977 
39.116 
39.205 

39.245 
39.236 
39.186 
39.095 
38.972 

38.824 
38.655 
38.475 
38.290 
38.104 

37.926 
37.761 
37.614 


131 

103 

71 

34 

7 

51 

97 

144 

192 

235 

277 
312 
338 
359 
367 

367 
357 
339 
311 
275 

235 

189 

139 

89 

40 

9 

50 

91 

123 

148 

169 
180 
185 
186 

178 

165 
147 


Declina- 
tion. 


+38  37 


It 


39.60 
37.88 
35.86 
33.65 
31.32 

28.96 
26.69 
24.61 
22.80 
21.35 

20.33 
19.77 


19.72  — 

20.16   ** 

21.12  ^ 
140 


172 

ao2 

221 
233 
236 

227 
208 
181 
145 
102 


66 


22.52 
24.36 
26.57 
29.10 
31.88 

34.83 
37.91 
41.02 
44.12 
47.12 

49.98 
52.64 
65.06 
57.18 
68.97 


184 
221 
253 
278 
395 

308 
311 
810 
300 
286 

266 
342 
312 
179 
143 


^'^  101 

61.41  ,^ 
62.02  ^^ 
62.17  — 
61.89  ^ 

73 

61.17 

115 

153 


60.02 
68.49 


34.792 
1.280 


23.13 
+0.799 


+0.06 
+0.4 


+0.02 
-0.4 


+0.C2 
+0.4 


-0.24 
-0.4 


+0.06 
+0A 


0.00 


+0.06 


-0.05 


500 


APPARENT  PLACES  OF  STARS,  1918o 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  2.0 
12.0 
21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July     9.6 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


Mean  Place 
Sec  dy  Tan  8 


€  Pisois  Australis. 
Mag.  4.2 


Right 
Ascension. 


h  m 
22  36 


8 

7.751 
7.673 
7.618 
7.593 


78 
55 
25 
3 


7.596  — 

36 


7.632 
7.702 
7.807 
7.946 
8.122 

8.335 
8.581 
8.857 
9.160 
9.482 

9.819 
10.160 
10.498 


70 

105 
139 
176 
213 

240 
276 
303 
322 
337 

311 
33S 


10.825  ^^ 


305 

278 


11.130 

11.408 
11.649 
11.850  ^^ 
12.004 
12.110 

12.167 
12.177 
12.143 
12.071 
11.968 

11.839 
11.694 
11.541 
11.388 
11.240 

11.105 
10.988 
10.890 


241 


154 

106 

57 

10 

34 

72 

103 

129 

145 
153 
153 
148 

135 

117 
9.8 


Declina- 
tion. 


-27  27 


// 


81.50 
81.12 
80.49 
79.63 

78.54 

77.24 
75.74  ^^ 


3S 

63 

86 

109 

130 


169 
184 
198 
208 


214 


74.05 
72.21 
70.23 

68.15 
66.01 
63.85  ''' 
61.71  ''' 
59.66 

57.73 
55.96 
54.43 
53.15 
52.17 

51.49 
51.14 
51.09  -- 
51.37   ^ 


205 
193 

177 

153 

128 

98 

68 

35 


54 
79 

99 
113 
121 
122 

118 

108 
94 
75 
54 
29 

62.08  — 
61.87    ^^ 


51.91 

52.70 
53.69 
54.82 
56.03 
57.25 

58.43 
59.51 
60.45 
61.20 
61.74 

62.03 


7.308 
1.127 


78.80 
-0.520 


D^a,I>taa       +0.07  +0.03 

D^^,Du,^    1+0.4  -OA 


C  Pegasl. 
Mag.  3.6 


Right 
Ascension. 


h 
22 


m 
37 


s 
22.676 
22.604 
22.550 
22.522 
22.519  -^ 

27 


72 
54 
28 


22.546 
22.604 
22.696 
22.824 


DecUnft. 
tion. 


+10  24 


rr 


18.83 
17.76 
16.63 
15.49 
14.40 


107 
113 
114 
109 
99 


58 
92 

128  I 


22.987  ^^ 

198 


23.185 
23.416 
23.676 
23.959 
24.261 

24.574 
24.889 
25.200 


231 

260 
283 
302 
313 


315 
311 


25.497  ^^ 
277 

248 


25.774 

26.022 
26.238 
26.415 
26.551  "® 
26.645 

26.696 
26.707 
26.681 
26.622 
26.538 

26.434 
26.314 
26.188 
26.060 
25.936 

25.820 
25.716 
25.628 


216 
177 


94 
51 

11 

26 
59 

84 
104 

120 
120 
128 
124 
116 

104 
vSS 


13.41 
12.59 
12.00 
11.67 
11.64  — 

30 


82 
59 
33 


11.94 

12.59 
13.55 
14.84 
16.42 

18.23 
20.23 
22.38 
24.61 
26.86 

29.09 
31.22 
33.24 
35.10 
36.75 

38.20 
39.41 
40.39 
41.11 
41.61 

41.86 


65 

96 

129 

158 

181 

200 
215 
223 
225 
223 

213 
202 
1S6 
105 
145 

121 

98 
72 
50 
25 

3 


41.89  — 
41.69    ^ 


41.30 
40.71 

39.94 
39.02 
37.98 


39 
59 
77 

92 
104 


22.317 
1.017 


10.41 
+0.184 


+0.06 
+0.4 


-0.01 
-OA 


/i  Orois. 
Mag.  2.2 


Right 
Ascension. 


h     m 
22    37 


s 
46.869 
46.737 
46.640 
46.584 
46.569 


132 
97 
50 
15 

28 


46.597 
46.670  ^ 
46.789  "^ 
46.954  ^^ 
47.166  ^^^ 

256 

47.422 

299 
338 
368 
394 
411 


417 
415 
399 
376 
341 


297 
245 
1S7 
126 

r3 


47.721 
48.059 
48.427 
48.821 

49.232 
49.649 
50.064 
50.463 
50.839 

51.180 
51.477 
51.722 
51.909 
52.035 

52.098 


52.099  — 
52.042   ^^ 
51.932  "^  I 
51.778  ^^* 

188  I 

51.590       ! 
51.376^" 


227 
230 


51.149 

50.919 
50.695  ^* 

200 


50.489 
50.303 
50.148 


Declina- 
tbn. 


-47  18 


f/ 


57.48 
56.25  ^^ 
54.66  ^^® 
52.77  ^^ 
50.58  ^^* 

241 
48.17 

259 
272 
279 
282 
279 


45.58 
42.86 
40.07 
37.25 


269 
255 
235 


34.46 

31.77 
29.22 
26.87 
24.77  2^° 

179 

22-98  ,,, 

21-^  107 
2^-46   ^ 

19.80  24 

19.56  — 
18 

19.74 

20.33 

21.30 

22.61 

24.22 

26.04 
28.01 
30.04 
32.05  ^^ 


59 

97 

131 

161 

1S2 


197 
203 


33.94 


189 
1(^9 


f -^  109 

38.15 
38.86   ^ 
39.15  — 

12 


186 
155 


39.03 
38.48 
37.53 


55 

95 


46.634 
1.475 


50.23 
-1.084 


+0.07 
\^QA 


+0.07 


V 

Mag.  3.1 


Right 
Ascension, 


h   m 
22  39 


s 

9.596 
9.490 
9.409 
9.354 


106 
81 
55 


23 

9.331  — 

11 

9.342 
9.392 
9.483 
9.616 
9.791 


10.007 
10.260 


50 

91 

133 

175 

216 

253 
284 


10.544 

10.856  ^" 
11.186  ^ 

340 


11.526 
11.808 
12.204 
12.523 

12.818 

13.082 
13.308 
13.492 
13.633 
13.726 

13.774 


13.778  — 

13.741    ^^ 
72 

100 

126 

141 
152 
157 
155 
149 

137 
121 


342 
336 
319 
295 
264 


226 

184 

141 

93 

48 


DecUm- 
tion. 


+29  47 


w 


]& 


45.04 
43.49 

41.72  ^^ 

in 

i» 

19S 


39.80 
37.81 

35.83 
33.96 
32.29 
30.89 
29.85 


Vsl 
167 
140 
1(M 
65 


29.20  ^ 
28.99  - 
29.23  ^ 
29.93  ^ 
31.06  "^ 

32.60 

188 

34.49 
.  36.71  -^ 
39.16^^ 
41.82^ 

!  276 


13.669 
13.569 

13.443 
13.302 
13.150 
12.993 
12.838 

12.689 
12.552 
12.431 


44.58 
47.41 
50.23 
52.99 
55.62 


2s3 
2>2 
276 

248 


58.10^ 
60.36^ 

201 

62.37* 
64.09 '^ 
65.52  ^^ 

1(W 


66.60 
67.33 
67.69 
67.69 
67.31 

66.55 
65.45 
64.05 


73 
38 
0 
38 
76 

110 
140 


9.375 
1.153 


30.83 
+0.572 


+0.06 
1+0.4 


-0.04 
-0.3 
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hington 
a  Time. 


I.  1.2 
Il.l 
21.1 
31.1 

b.  10.1 


r. 


r. 


20.0 
2.0 
12.0 
21.9 
31.9 

10.9 
20.9 
30.8 
y  10.8 
20.8 

30.8 

ae    9.7 

19.7 

29.7 

ly     9.6 

19.6 
29.6 
g.  8.6 
18.5 
28.5 

pt.  7.5 
17.0 
27.4 

t.  7.4 
17.4 


V. 


c. 


27.3 

6.3 

16.3 

26.3 

6.2 

16.2 
26.2 
36.2 


I  Place 
\  Tan  d 


A.  Pegasi. 
Mag.  4.1 


Ascension. 


h      m 
22    42 


8 

35.078 
34.984 
34.913 
34.864 


04 

71 
49 


16 

34.848  — 

14 


34.862 
34.910 
34.997 
35.123 
3.5.288 


35.492 
35.731 
36.002 
36.299 
36.614 

36.941 
37.271 
37.596 
37.905 
38.194 

38.453 
38.677 
38.862 
39.004 
39.101 


48 

87 

126 

165 

204 

239 
271 
297 
315 
327 

330 
325 
309 
280 
259 

224 

186 

142 

97 

53 


39.154  ^2 
39.166  — 
39.139  ^ 


39.078 
33.989 

38.877 
38.750 
38.612 
38.471 
38.331 

38.197 
38.075 
37.967 


61 
89 

112 

127 
138 
141 
140 
134 

122 
108 


Declina- 
tion. 


+23     8 


// 


14.07 

12.68 

11.12 

9.45 

7.75 

6.11 
4.58 
3.25 
2.21 
1.49 

1.15 
1.21 
1.68 
2.56 
3.84 

6.47 

7.39 

9.59 

11.97 

14.49 

17.10 
19.71 
22.27 
24.74 
27.07 

29.21 
31.14 
32.81 
34.23 
35.35 


139 
156 
167 
170 
164 


153 

133 

104 

72 

34 


6 

47 

88 

128 

163 

192 
220 
238 
252 
261 

261 
256 
247 
233 
214 


103 
167 
142 
112 
81 


36.16 

36.68  j^ 
36.86  — 
36.72  " 
36.28   ^* 

76 

35.52 
34.49  ^^ 
33.20^® 


34.770 
1.087 


1.68 
+0.427 


+0.06 
+0.4 


-0.03 
-0.3 


€  QrvdB, 
Mag.  3.7 


Right 
Afloension. 


h      m 
22    43 

36*671  ^^ 
36.511  J21 
36.390  ^ 
36.311  33 
36.278  — 

15 


36.293 
36.357 
36.472 
36.638 
36.854 

37.120 
37.433 

37.787 
38.178 
38.595 

39.032 
39.480 
39.924 
40.355 
40.760 

41.130 
41.453 
41.722 
41.930 
42.070 

42.143  ^ 
42.147  — 
42.088  ** 
41.970  "® 


64 
115 
166 
216 
206 


313 
354 
301 
417 
437 


448 
444 

431 
405 
370 


323 
260 
208 
140 
73 


41.802 

41.694 
41.357 
41.101 
40.841 
40.586 

40.346 
40.130 
39.943 


168 
208 


237 
256 
260 
255 
240 


216 

187 


Declina- 
tion. 


-51  44 


// 


62.09 
60.73 
68.97 
56.88 
54.60 

51.88 
49.08 
46.15 
43.16 
40.17 

37.22 
34.39 
31.74 
29.31 
27.17 

25.37 
23.94 
22.92 
22.34   ^3 
22.21  — 

31 

22.62 
23.27 
24.42 
25.9? 
27.71 


136 
176 
200 
238 
262 


280 
203 
200 

200 
205 

283 
265 
243 
214 
180 


143 

102 

58 


29.73 
31.91 
34.13 
36.31 
38.35 

40.18 

41.70 

42.86 

43.60   3^ 

43.90  — 
17 

43.73 


76 
116 
150 
170 
203 

218 
222 

218 
204 
183 

152 

116 

74 


43.09 
42.02 


64 
107 


36.472 
1.615 


53.89 
-1.268 


+0.07 
+0.4 


+0.08 
-0.3 


t  Aquaiii. 
Mag.  4.2 


Right 
Aaoension. 


h      m 
22    45 


73 
52 
28 


8 

16.689 
15.516 
16.464 
16.436 
16.432  — 

26 


16.458 
15.614 
16.602 
15.724 
16.882 

16.072 
16.297 
16.562 
16.831 
17.132 

17.446 
17.766 
18.083 
18.390 
18.680 

18.943 
19.175 
19.368 
19.520 
19.628 


56 

88 
122 
158 
100 

225 
255 

270 
301 
314 

320 
317 
307 
200 
263 

232 
103 
152 
108 
64 


19.692 

19.713  — 
19.695   " 


19.643 
19.560 

19.456 
19.335 
19.207 
19.077 
18.950 

18.833 
18.728 
18.639 


52 

83 
104 

121 
128 
130 
127 
117 

105 
89 


Declina- 
tion. 


-14     1 


ft 


19 


31.49 

31.68 

31.73  — 

31.62   ^^ 
30 

50 


31.32 

30.82 
30.14 
29.25 
28.13 
26.82 

25.32 
23.63 
21.82 
19.90 
17.93 

16.94 
14.00 
12.15 
10.45 
8.93 

7.62 
6.57 
6.79 
6.27 
5.02 

6.02 
6.26 
5.66 
6.24 
6.93 

7.69 
8.47 
9.24 
9.96 
10.61 

11.17 
11.62 
11.92 


68 
89 
12 
31 
50 

09 
81 
92 
97 
99 

04 
85 
70 
52 
31 

106 

78 

52 

25 

0 

23 
41 
58 
60 

76 

78 
77 
72 
65 
56 

45 
30 


15.136 
1.031 


32.47 
-0.250 


+0.06 
\+0A 


+0.02 


/<  Pegasi. 
Mag.  3.7 


Right 
Aacenikm. 


h      m 
22    46 

8 

2.965  ^ 

2.868 

2.793  ^^ 

2.742  „ 

2.720  — 
11 

2.731 

2.775  ** 

2.859  ^ 

2.982  ^^ 

3.145  ^^ 
201 

3.346 

3.583^^ 

3.854^^ 

4.151  ^^ 

4.466  ^" 

328 


4.794 
6.127 
5.454 
6.766 
6.059 


333 
327 
312 
203 
263 


6.322 
6.550^ 
6.739  ^^ 
6.885  ^" 
6.987  ''' 

57 

7.044   ^^ 

7.059  — 

7.035   ^^ 

6.977   ^ 

6.890  ®^ 
109 

6.781 
6.653^^ 


6.516 
6.374 
6.233 

6.098 
6.972 
5.862 


137 

142 

141 
135 


126 
110 


Declina- 
tion. 


+24   10 


ft 


18.56 
17.18 
15.61 
13.93 
12.19 

10.51 
8.94 
7.56 
6.46 
5.68 

5.27 

5.26  — 

5.67   *^ 

6.50  ^ 

7.73  ^^ 
150 

9.32 


138 
157 
168 
174 
168 


157 

138 

110 

78 

41 


100 
217 
238 
254 
261 

263 
260 
251 
238 
210 

100 
174 
147 
117 
80 


40.49   „ 

41.04  ^ 

41.27-^ 

41.17   ^^ 

40.76  *^ 
73 


11.22 
13.39 
15.77 
18.31 

20.92 
23.55 
26.15 
28.66 
31.04 

33.23 
35.22 
36.96 
38.43 
39.60 


40.03 
39.02 
37.74 


101 

128 


2.642 
1.096 


5.80 
+0.449 


+0.06 
\^A 


-0.03 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


hiflflrf/Wl 

oTmie. 


1.  1.2 
11.1 
21.1 
31.1 

b.  10.1 


jr. 


►r. 


^y 


20.0 
2.0 
12.0 
22.0 
31.9 

10.9 
20.9 
30.8 
10.8 
20.8 


30.8 

Qe    9.7 

19.7 

29.7 

ly     9.7 

19.6 
29.6 
g.  8.6 
18.5 
28.5 

pt.  7.5 
17.5 
27.4 

t.  7.4 
17.4 


V. 


c. 


27.4 

6.3 

16.3 

26.3 

6.2 

16.2 
26.2 
36.2 


I  Place 
f.  Tana 


a  Piscis  Australis. 

{F(malhaut.) 
Mag.  1.3 


Right 
AaooBLsiaQ. 


h   ID 
22  53 


8 

7.824 
7.728 
7.656 
7.610 


06 
72 
46 


16 

7.594  — 
16 

7.610 

7.658 

7.743 

7.866 

8.027 


8.226 
8.461 
8.731 
9.030 
9.352 

9.690 
10.037 
10.384 
10.722 
11.043 

11.336 
11.595 
11.814 
11.988 
12.114 


48 

85 

123 

161 

199 

235 
270 
299 
322 
338 

347 
347 
338 
321 
293 

259 
219 
174 
126 
77 


12.191 

12.219  — 
12.202   ^^ 


12.144 
12.052 

11.931 
11.791 
11.639 
11.483 
11.330 

11.185 
11.054 
10.942 


58 

92 

121 

140 
152 
156 
153 
145 

131 
112 


7.370 

1.155 


DecUnft- 
tiaa. 


-30    2 


n 


89.54 
89.14 
88.45 
87.50 
86.29 

84.86 
83.19 
81.35 
79.33 
77.18 

74.93 
72.63 
70.31 
68.04 
65.86 

63.83 
61.99 
60.40 
59.09 
58.09 


40 

00 

95 
121 
143 

167 
184 
202 
215 
225 

230 
232 
227 
218 
208 

184 
150 
131 
100 
66 


57.43   3^ 

57.12  — 

57.14     ^ 

57.51   ^ 

58.18   ®^ 
92 


59.10 
60.25 
61.55 
62.93 
64.34 

65.71 
66.96 
68.04 
68.93 
69.56 

69.92 


70.01  — 
69.80  ^ 


115 
130 
138 
141 
137 


125 

106 

89 

63 

36 

9 


85.96 
-0.579 


+0.06 
•hO.4 


+0.04 
-0.3 


o  Andromeda. 
Mag.  3.6 


Rigfat 


h     xn 
22    58 


8 

8.881 
8.726 
8.593 
8.491 
8.425 

8.399 
8.420 
8.489 
8.610 
8.783 

9.005 
9.273 
9.581 
9.923 
10.287 

10.667 
11.052 
11.431 
11.795 
12.133 

12.438 
12.704 
12.925 
13.096 
13.217 


155 

133 

102 

66 

26 


21 

00 

121 

173 

222 

968 
306 
342 
364 
380 

385 
379 
364 
338 
305 

266 
221 
171 
121 
70 


13.287  3Q 
13.307  — 
13.282  ^ 


13.214 
13.109 

12.975 
12.816 
12.640 
12.452 
12.259 

12.067 
11.883 
11.712 


68 
05 
34 

59 
76 
88 
93 
92 

84 
71 


Declinft- 

tlOQ. 


+41  53 


/» 


24.11 
22.55 
20.67 
18.51 
16.19 

13.79 

11.42 

9.19 

7.19 

5.50 

4.22 
3.38 
3.02 
3.17 
3.88 

4.97 

6.67 

8.58 

10.93 

13.58 

16.46 
19.51 
22.63 
25.78 
28.90 

31.90 
34.74 
37.37 
39.73 
41.78 

43.49 
44.80 
45.70 
46.14 
46.14 

45.67 
44.75 
43.41 


156 

188 
216 
232 
240 

237 
223 
200 

160 
128 


84 
86 

15 

66 

114 

160 
201 
235 
265 
288 

305 
312 
315 
312 
300 

284 
263 
236 
205 
171 


131 

90 

44 

0 

47 

92 

134 


8.071 

1.343 


6.01 
+0.897 


+0.05 
1+0.4 


-0.06 

-o.a 


ft  Pefail. 
Var.  2.2-2.7 


Right 
ABcwnaion. 


h     m 
22    59 


8 

48.200 
48.090 
47.998 
47.930 
47.890 

47.883 
47.912 
47.980 
48.090 
48.243 

48.437 
48.670 
48.938 
49.236 
49.556 

49.890 
50.230 
50.567 
50.893 
51.198 

51 .476 
51.719 
51.923 
52.085 
52.203 


110 

02 

68 
40 


20 

68 

110 

163 

104 


288 

208 
820 
884 


840 
337 
326 
305 
278 


243 
204 
162 
118 
72 


52.275  3, 

52.306  — 

52.295  *^ 

52.249   ^ 

52.172   " 
102 

52.070 

122 
135 
143 
145 
143 


51.948 
51.813 
51.670 
51.525 

51.382 
51.246 
51.123 


136 
123 


Declinft- 

tlOQ. 


+27  38 


It 


29.88 
28.52 
26.92 
25.19 
23.37 

21.55 
19.83 
18.27 
16.97 
15.97 


136 
160 
173 
182 
182 


172 
156 
130 
100 
63 


15.34^ 

15.13  — 

15.33  ^ 

15.97  " 

17.03  ^^ 
144 

18.47 

180 

210 

233 

253 

265 

271 
270 
265 
253 
230 


20.27 
22.37 
24.70 
27.23 

29.88 
32.59 
35.29 
37.94 
40.47 

42.86 
45.04 
47.00 
48.68 
50.09 


218 
106 
168 
141 
109 


76 
44 


51.18 

51.94 

52.38 

52.45  — ' 

52.17   * 
61 

51.56 

50.63 

49.39 


03 
124 


47.813 
1.129 


15.72 
+0.524 


.+0.06 
\+0.4 


-0.03 


ot  Pegasl. 
(Marhah,) 
Mag.  2.6 


Right 
AjooDsloo. 


h  m 
23  0 

8 

40.964 
40.873 
40.801 
40.749 


01 
72 
62 


^    27 
40.722  — 
1 


40.723 
40.767 
40.825 
40.930 
41.072 


84 

68 

106 

142 

181 

217 
3S0 
277 
200 
814 

320 
318 
308 
202 
265 

235 
108 
150 
116 
75 


44.896 
44.930  — 
44.927     ^ 


41.253 
41.470 
41.720 
41.997 
42.296 

42.610 
42.930 
43.248 
43.556 
43.848 

44.113 
44.348 
44.546 
44.705 
44.821 


44.889 
44.822 

44.733 
44.627 
44.508 
44.384 
44.259 

44.137 
44.024 
43.922 


38 
67 
89 

106 
119 
124 
125 
122 

113 
102 


DecUna- 
lion. 


+14 


45 


t9 


59.93 
58.83 
57.61 
56.35 
55.10 

53.93 
52.88 
52.02 
51.43 

'MB 

51.14  — 

S 

51.16  ^ 
51.54  ** 
52.28 
53.36 
54.75 


110 

128 
136 

lai 

U7 
106 


60 


56.43 
58.35 
60.46 
62.70 
65.01 

67.34 
69.63 
71.83 
73.90 
75.79 

77.50 
78.98 
80.23 
81.23 
81.97 

82.47 
82.71 
82.71 
82.45 
81.98 

81.29 
80.41 
79.37 


74 
106 
lao 
168 

102 
211 
224 
231 
238 


220 
207 
180 
171 


148 

126 

100 

74 

60 

24 

0 

26 

47 
60 

88 

104 


40.489 
1.034 


49.75 
+0.264 
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Washinffton 
MeonTiine. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
2.0 
12.0 
22.0 
31.9 


Apr. 


10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July     9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Mean  Place 
Sec  d,  Tan  8 


Jy^a,  I>ma 


55  Pegasi. 
Mag.  4.7 


Right 
Ascenskni. 


h   m 
23   2 


8 

52.873 
52.787 
52.719 
62.670 


86 
68 
49 


52.646  — 

2 


52.648 
52.681 
52.748 
52.850 
52.988 

53.164 
53.375 
53.619 
53.889 
54.181 

54.490 
54.805 
55.119 
55.424 
55.713 

55.978 
56.213 
56.412 
56.572 
56.691 

56.769 
56.806 


56.807  — 
56.772  ^ 
56.709  ^ 

84 


33 

67 

102 

138 

176 

211 
244 
270 
292 
309 

315 
314 
305 
299 
265 

235 
199 
160 
119 

78 

37 


56.625 
56.523 
56.409 
56.289 
56.168 


102 
114 
120 
121 
115 


56.053 
55.944 
55.846 


109 
98 


Declina- 
tion. 


C^  Aquaiii. 
Mag.  3.8 


+  8  57 


tt 


66.72 
65.76 
64.76 
63.76 
62.80 

61.94 
61.25 
60.74 
60.49 
60.51 

60.85 
61.51 
62.47 
63.74 
65.28 

67.04 
68.99 
71.09 
73.26 
75.45 

77.61 
79.68 
81.63 
83.42 
85.01 

86.39 
87.53 
88.45 
89.12 
89.57 

89.79 


89.81  — 
89.61   ^ 


96 

100 

100 

06 

86 

69 
51 
25 

3 
84 

66 

96 

127 

154 

176 

195 
210 
217 
219 
216 

207 
195 
179 
159 
138 

114 
92 
67 
45 
22 


89.24 
88.70 

88.00 
87.17 
86.24 


37 
54 
70 

83 
93 


52.363 
1.012 


58.38 
+0.158 


+0.06 


D^^,D^a    1+0.4 


-0.01 


Rigbt 
Asoensioai. 


h 
23 

s 

5.119 
5.027 
4.955 
4.904 


m 
5 


93 
73 
51 


34 

4.880  — 

3 


4.882 
4.917 
4.986 
5.089 
5.229 

5.407 
5.621 
5.869 
6.145 
6.446 

6.764 
7.092 
7.422 
7.745 
8.052 

8.337 
8.589 
8.806 
8.981 
9.113 

9.198 
9.239 
9.239 
9.200 
9.128 

9.030 
8.913 
8.783 
8.648 
8.512 

8.382 
8.263 
8.157 


85 

00 

108 

140 

178 

214 
248 
276 
301 

318 

328 
330 
323 
307 
285 

252 
217 
175 
133 

85 

41 
0 
39 
72 
98 

117 
130 
135 
136 
130 

119 
106 


DecUna- 
tico. 


-21  36 


ft 


66.47 
65.45 
66.18 
64.70 
63.98 

63.06 
61.88 
00.51 
58.93 
67.17 

65.26 
63.22 
61.09 
48.93 
46.77 

44.68 
42.70 
40.87 
39.27 
37.90 

36.83 
36.06 
35.59 


3 

37 

48 
73 
93 

117 
137 
158 
176 
191 

204 
313 
316 
216 
209 

198 
183 
160 
137 
107 

77 
47 


14 

35.45  — 

36.62   " 
42 


36.04 
36.72 
37.68 
38.68 
39.67 

40.79 
41.88 
42.90 
43.79 
44.52 

45.07 
45.42 
45.55 


68 

86 

100 

109 

113 

109 

102 

80 

73 

55 

35 
13 


4.578 
1.076 


64.13 
-0.39G 


+0.0G 
+0.4 


+0.03 
-0.2 


TT  Cephel. 
Mag.  4.6 


Right 
Aaoenskn. 


h 
23 

8 

16.79 
15.11 
14.51 
14.00 
13.61 

13.37 
13.26 
13.31 
13.52 
13.89 

14.39 
16.03 
16.77 
16.59 
17.47 

18.38 
19.29 
20.18 
21.03 
21.80 

22.60 
23.09 
23.68 
23.94 
24.18 

24.28 
24.25 
24.11 
23.83 
23.46 

22.98 
22.41 
21.78 
21.08 
20.35 

19.59 
18.85 
18.15 


m 
5 


68 
60 
51 
39 
34 

11 

5 
31 
87 
50 

64 
74 
83 
88 
91 

91 
80 
85 

77 
70 

50 
49 
86 
34 
10 

8 

14 
28 
38 

47 

57 
63 
70 
73 
76 

74 
70 


Declina- 
tion. 


+74  66 


tt 


63.16 
61.83 
59.96 
67.61 
64.89 

61.91 
48.79 
45.66 
42.66 
39.88 


133 
187 
235 
273 
308 

313 
313 
301 
377 
343 


^^•^^  108 
^•^7  140 

33.98  ^ 
33.06 
32.72  — 

35 


32.97 
33.81 
35.21 
37.13 
39.62 

42.31 
46.46 
48.88 
52.50 
56.24 

60.03 
63.79 
67.44 
70.90 
74.11 

76.97 
79.42 
81.40 
82.83 
83.70 

83.95 
83.59 
82.60 


84 
140 
102 
230 
270 

315 
342 
362 
374 
370 

376 
365 
346 
321 
286 

245 

108 

143 

87 

25 


86 
00 


17.134 
3.851 


38.62 
+3.710 


+0.04 
+0A 


-0.24 


lOmis. 
Mag.  4.1 


Right 
Aaoensioo. 


h     m 
23      5 


8 

43.737 
43.586 
43.462 
43.371 
43.317 

43.304 
43.334 
43.408 
43.627 
43.693 

43.906 
44.164 
44.463 
44.799 
46.165 

46.663 
46.955 
46.359 
46.766 
47.137 

47.488 
47.802 
48.071 
48.288 
48.447 


153 

123 

01 

54 

13 

30 

74 

110 

166 

313 

258 
390 
336 
366 
388 

403 
404 
307 
381 
351 

814 


317 
150 
100 


48.547   ^ 
30 

48.586  — 

48.568   ^® 

48.497    ^^ 

48.379  "* 
157 

48.222 

185 

304 

316 

316 

307 

104 
173 


48.037 
47.833 
47.617 
47.401 

47.194 
47.000 
46.828 


DeeUn- 

tiOD. 


-45  40 


// 


95.74 
94.81 
93.48 
91.78 
89.77 

87.50 
84.99 
82.31 
79.50 
76.63 

IZ.lb 
70.90 
68.16 
66.59 
63.23 

61.16 
69.41 
68.01 
57.03 
56.47 

56.35 
56.65 
57.37 
58.48 
69.92 


« 
m 

227 


351 


» 
2S7 
388 

2SS 
374 

357 
236 

307 


175 

140 

9S 

56 

13 


30 

73 

111 

144 

173 


61.65 
63.57 
65.61 
67.70 
69.73 

71.61 
73.27 
74.64 
76.65 
76.26 

76.46 
76.22 
75.56 


193 
304 
309 

303 

188 


166 
137 

m 

61 

ao 

31 

67 


43.328 
1.432 


88.24 
-1.024 


+0.07 
1+0,4 


+0.07 
-0.2 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


hinfftoa 
iTime. 


59  Pegasi. 
Mag.  5.2 


Right 


i. 


r. 


•r. 


y 


1.2 
11.2 

21.1 
31.1 
10.1 

20.0 
2.0 
12.0 
22.0 
31.9 

10.9 
20.9 
30.9 
10.8 
20.8 


30.8 

ae    9.7 

19.7 

29.7 

ly    9.7 

19.6 
29.6 
«.  8.6 
18.6 
28.6 

pt.  7.5 
17.5 
27.4 

t.  7.4 
17.4 

27.4 

V.    6.3 

16.3 

26.3 

6.3 


c. 


16.2 
26.2 
36.2 


h   m 
23    7 

8 

36.287 
36.200 
36.129 
36.077 
36.050 


87 
71 
62 
27 
3 


36.047 
36.076 
36.138 
36.234 
36.368 

36.540 
36.747 
36.986 
37.254 
37.544 

37.851 
38.165 
38.480 
38.786 
39.077 

39.344 
39.583 
39.786 
39.950 
40.074 

40.156 

40.199 

40.204  ~ 

40.174   ^ 
58 

81 


62 

96 

134 

172 

207 
239 
268 
290 
307 

314 
315 
306 
291 
267 

239 
203 
164 
124 
82 

43 


40.116 

40.035 
39.936 
39.825 
39.707 
39.587 

39.472 
39.363 
39.264 


99 
HI 
118 
120 
115 

109 
99 


Dcclina- 

tiGQ. 


+  8  16 


tt 


36.87 
35.94 
34.98 
34.02 
33.10 

32.29 
31.64 
31.18 


93 
96 
96 
92 

8! 

66 
46 


30.97  — 

31.02     * 
37 


31.39 
32.07 
33.05 

35.89 


37.65 
39.60 
41.68 
43.83 
46.01 


48.14 
50.19 
52.12 
53.87 
55.42 

56.77 
57.87 
58.75 
59.39 
59.81 

60.00 
59.99 
59.78 
59.40 
58.86 

58.16 
57.36 
56.46 


68 

98 

129 

155 

176 

195 
208 
215 
2)8 
213 

205 
103 
175 
155 
135 

110 
88 
64 
42 
19 

1 
21 
38 
54 
70 

80 
90 


6  H^  Cas8iopei». 
Mag.  5.6 


Right 


h    m 
23    9 


I 
19.786 
19.532 
19.307 
19.123 
18.989 


254 
225 
184 
134 

77 


18.912 

18.900  — 

18.960   ^ 

19.091  ^** 

19.294  ^ 
271 

19.565 

336 

390 

434 

467 

488 


19.901 

20.291 
20.725 
21.192 

21.680 
22.174 
22^661 
23.130 
23.567 

23.963 
24.310 
24.600 
24.827 
24.992 


494 
487 
469 
437 
896 


847 
290 
227 
165 
97 


26.089   ,. 
86 

26.125  — 
25.099  ^ 
25.016  ^ 
24.881  *^ 

179 

24.702 

218 
249 
270 
284 
290 

286 
272 


24.484 
24.236 
23.965 
23.681 

23.391 
23.105 
22.863 


DecUnft- 

tiOQ. 


+56  42 


tf 


77.75 
76.29 
74.39 
72.11 
69.63 

66.79 
63.98 
61.22 
68.64 
66.33 


146 
100 
228 
268 
274 

281 
276 
258 
231 
194 


^•39  ,^ 

62.91  ^ 

51.92  ^ 

61.49  — 

61.60   " 
67 

62.27 

53.47  '"^ 

65.18  '^ 

57.33  ^^ 

69.89** 

62.77 
66.93 
69.27 
72.73 
76.26 

79.74 
83.14 
86.38 
89.38 
92.10 


316 
334 
346 
358 
348 

340 
324 
300 
272 
237 


94.47  ^^ 

97.92   ^ 

98.91 

99.37  — 
9 

99.28 

63 
116 


98.66 
97.49 


^  Aqnaiii. 
Mag.  4.4 


Right 
AfCflDskm. 


h     in 
23    10 


8 

5.136 
5.051 
4.982 
4.933 
4.906 

4.906 
4.934 
4.996 
5.089 
6.221 

6.387 
5.591 
6.826 
6.089 
6.377 

6.680 
6.993 
7.307 
7.616 
7.908 

8.179 
8.422 
8.629 
8.799 
8.928 

9.016 
9.062 
9.069  — 
9.043  * 
8.986  *^ 

79 

8.907 
8.806 
8.696 
8.578 
8.469 

8.342 
8.236 
8.138 


85 
69 
49 
27 
1 

29 

61 

94 

132 

166 

204 
235 
263 

288 
303 

313 
314 
308 
293 
271 

243 
207 
170 
120 
87 

47 


101 
111 
117 
119 
117 


106 
98 


Deollna- 
tian. 


-  6  29 


ft 


61 
40 
28 


26.37 
26.88 
26.28 
26.66 
26.71  — 

4 

26.67 
26.44 
26.98 
26.31 
24.38 

23.22 
21.83 
20.24 
18.50 
16.62 

14.64 
12.63 
10.62 

8.69 

6.89 

6.24 
3.77 
2.56 
1.68 
0.87 

0.40 
0.16 
0.14  — 
0.36  " 

88 
50 


23 

46 

67 

93 

116 

1S9 
160 
174 
188 
198 

201 
201 
193 
180 
165 

147 

122 

97 

71 

47 

24 


0.73 
1.23 

1.82 
2.49 
8.18 
8.88 

4.67 
6.22 
6.81 


59 

67 
69 
70 
09 

65 

59 


^  Aquaxii. 
Mag.  4.6 


Right 
AgocmHloD, 


h  m 
23  11 


8 

36.397 
36.311 
86.243 
36.193 
36.166 


86 
68 
60 
27 
1 


36.165 
36.194  " 
36.254  ^ 
36.347  ^ 
36.478  "^ 

167 

36.646 
36.847 
37.081 
37.346 
37.633 

37.939 
38.264 
38.671 
38.882 
39.178 

39.463 
39.698 
39.910 
40.084 
40.216 

40.305 

40.364 

40.363  — 

40.337   * 

40.281   ^ 
82 

40.199 


208 
234 

265 
287 
306 

315 
817 
811 
296 
375 

345 
212 
174 
132 
89 


49 


40.100 
39.989 
39.869 
39.749 

39.634 
39.-626 
39.427 


99 
111 

120 
120 
115 

109 
98 


Dwlimk 
tioQ. 


-  9  81 


ft 


62.03 
62.44 
62.71 


41 
87 


62.84  — 
62.81    • 


62.59 
62.17 
61.52 
60.66 
69.56 

68.24 
66.72 
65.01 
63.15 
61.19 

49.17 
47.15 
45.17 
43.28 
41.54 

39.99 
38.65 
37.57 
36.74 
36.19 

36.90 

35.85  — 

36.04  ^* 
86 

62 
64 


42 

66 

86 

110 

132 

168 
171 
186 
196 
308 

803 

198 
189 
174 
165 


184 

106 

8S 

66 

29 


36.40 
36.92 

37.56 
38.28 
39.03 
39.78 
40.49 

41.16 
41.76 
42.25 


72 
75 
75 
71 
67 

60 
49 


L  Place 
r,  Tana 


35.748 
1.011 


28.70 
+0.146 


19.776 
1.822 


65.84 
+1.623 


4.567 
1.006 


28.69 
-0.114 


35.811 
1.014 


64.39 
-0.168 


Dm  a 


+0.06 
+0.4 


-0.01 


+0.05 
+0.4 


-0.10 
-0.2 


1+0.06 
+0A 


+0.01 


[+0.06 


+0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ashinffto: 
sanTmu 


Mean 


n 
e. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 

20.1 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.9 

May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July    9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

No\'.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


Mean  Place 
Sec  dy  Tan  d 


Y  Tucans. 
Mag.  4.1 


Right 
Aac^ion. 


h     m 
23     12 


8 

39.321 
39.072 
38.864 
38.701 
38.590 

38.535 
38.538 
38.601 
38.726 
38.915 

39.164 
39.473 
39.836 
40.247 
40.699 

41.181 
41.681 
42.189 
42.690 
43.169 

43.616 
44.017 
44.361 
44.638 
44.843 


249 
208 
163 
111 
55 

3 

03 

125 

189 

249 

309 
363 
411 
452 
482 

500 
508 
501 
479 
447 

401 
344 
277 
205 
125 


44.968  ^ 
45.013  — 
44.982   ^' 


44.876 
44.705 

44.477 
44.205 
43.901 
43.579 
43.253 

42.933 
42.631 
42.358 


106 
171 
228 

272 

304 
322 
828 
820 

302 
273 


Declina- 
tion. 


-58  40 


tt 


79.09 
77.73 
75.91 
73.68 
71.10 

68.24 
65.15 
61.91 
58.59 
55.26 

51.97 
48.80 
45.83 
43.10 
40.68 


136 
182 
223 
258 
286 


309 
324 
332 
333 
329 


317 
297 
273 
242 
205 


38.63 

37.00 
35.82 
35.11 


163 

118 

71 


20 

34.91  — 

29 

35.20 


35.98 
37.21 

38.85 
40.84 

43.12 
45.56 
48.10 
50.63 
53.04 

55.22 
57.11 
58.59 
59.62 
60.16 

60.16 
59.64 
58.61 


78 

123 
164 
199 
228 


244 
254 
253 
241 
218 


189 

148 

103 

54 


52 
103 


39.069 
1.924 


69.08 
-1.644 


D^a,Dma     l-hO.O?  +0.11 

I>^J,  D^a    l-hO.4  -0.2 


y  Piacluni. 
Mag.  3.8 


Right 
Aaoenalon. 


h     m 
23    12 


s 
55.425 
55.339 
55.270 
55.218 
55.190 

55.186 
55.212 
55.270 
55.362 
55.492 

55.659 
55.860 
56.094 
56.358 
56.645 

56.949 
57.263 
57.578 
57.885 
58.179 

58.452 
58.694 
58.903 
59.074 
59.205 

59.295 
59.344 


80 
09 
52 
28 
4 

20 
58 

92 
130 
167 

201 
234 
264 
287 
304 

314 
315 
307 
294 
273 

242 
209 
171 
131 
90 

49 


12 

59.356  — 
59.333  ^ 


59.282 

59.206 
59.113 
59.007 
58.894 
58.779 

58.667 
58.560 
58.463 


51 

76 

93 
106 
U3 
115 
112 

107 
97 


Declina- 
tion. 


+  2  50 


9.00 
8.23 
7.47 
6.77 
6.15 

5.65 

5.32   ^^ 

5.20  — 

5.32   ^^ 

5.69   ^ 
66 

6.35 
7.28  "" 


77 
76 
70 
62 
50 

33 


8.49 

9.94 

11.62 

13.47 
15.45 
17.50 
19.58 
21.63 

23.61 
25.46 
27.12 
28.60 
29.86 


121 
145 
108 
185 


y  Sculptozii. 
Mag.  4.5 


Ri^t 
Afloension. 


198 
205 
208 
205 
198 


185 
100 
148 
126 
103 


78 
56 
84 


30.89 

31.67 

32.23 

32.57   ^^ 

32.69  — 
6 

32.63 

32.39 

32.01 

31.51 

30.91 


30.22 
29.47 
28.68 


24 
38 
50 
60 
69 

75 
79 


5.1.841 
1.001 


2.59 
+0.050 


h     m 
23    14 


+0.06 
+0.4 


0.00 
-0.2 


s 
24.477 

24.360 

24.263 

24.192 

24.147 

24.134 
24.156 
24.214 
24.310 
24.448 

24.626 
24.845 
25.100 
25.388 
26.705 

26.042 
26.394 
26.748 
27.096 
27.431 

27.742 
28.022 
28.264 
28.462 
28.612 

28.712 
28.763 


117 
97 
71 
45 
13 

22 

58 

96 

138 

178 

219 
255 
288 
317 
837 

352 
854 

348 
835 
311 

280 
242 
198 
150 
100 

51 
3 


28.766  — 

28.726   ^ 

28.047   '^ 
110 


28.537 
28.403 
28.253 
28.094 
27.933 

27.776 
27.628 
27.496 


134 

150 
159 
101 
157 

148 
132 


Declina- 
tion. 


-32  58 


0f 


48.93 
48.53 
47.80 
46.78 
45.46 

43.88 
42.06 
40.03 
37.82 
35.48 

33.03 
30.53 
28.03 
25.58 
23.24 

21.06 
19.09 
17.39 
15.99 
14.94 

14.26 
13.96 
14.03 
14.46 
15.23 

16.30 
17.59 
19.07 
20.66 
22.28 

23.86 
25.33 
26.62 
27.68 
28.46 


40 

73 

102 

132 

158 

182 
208 
221 
234 
245 

2S0 
250 
245 
234 
218 

197 
170 
140 
106 
08 


OGephd. 
Mag.  4.9 


20 

7 

43 

77 

107 

129 
148 
159 
182 
158 

147 

129 

100 

78 

48 


28.94  ^^ 
29.09  — 
28.92   " 


23.928 
1.192 


44.30 
-0.649 


V 


+0.06 


+0.04 


Right 


h     m 
23    15 


8 

14.76 
14.32 
13.93 
13.60 
13.34 

13.18 
13.10 
13.13 
13.27 
13.52 

13.86 
14.30 
14.81 
15.39 
16.01 

16.66 
17.32 
17.97 
18.59 
19.18 

19.70 
20.16 
20.55 
20.84 
21.05 

21.17 
21.21 
21.15 
21.00 
20.79 

20.51 
20.17 
19.78 
19.35 
18.89 

18.42 
17.94 
17.49 


44 

SO 
83 
28 
10 

8 

3 
14 
25 
34 

44 

51 
58 

02 
05 

00 

05 
02 
00 
52 

40 
» 

29 
21 
12 

4 

0 
15 
21 
28 

34 
39 
43 

40 
47 

48 
45 


I)ldii» 
tion. 


+67  38 


» 


uo 

la 


68.79 
68.49 
66.67 
64.40 
61.77 

58.89 

55.88 

52.87 

49.97 

47.31 " 
m 

19 

43.09  J3, 
41.71^ 
40.85  ^ 
40.57- 

31 


301 
301 
» 


40.88 
41.75 
43.18 
45.11 
47.49 

50.26 
63.37 
66.74 
60.30 
63.96 

67.66 
71.32 
74.86 
78.22 
81.30 

84.05 
86.41 
88.30 
89.66 
90.47 

90.69 
90.32 
89.34 


87 

m 

193 
2» 
277 

311 
337 
356 
866 

370 

386 
354 
336 
306 

S75 


236 

189 

136 

81 

23 

37 

98 


15.123 
2.632 


45.76 
+2.434 


+0.05 


-0.16 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wsshlnffton 
ICttnTiine. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 
2.0 
12.0 
22.0 
31.9 


Apr. 


10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July     9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.     7.4 

17.4 

27.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


K  Pisoliim. 
Mag.  4.9 


Right 
Asoenskxi. 


h      m 
23    22 


s 
44.376 
44.285 
44.209 
44.149 
44.109 

44.096 
44.111 
44.157 
44.239 
44.358 

44.514 
44.706 
44.933 
45.189 


91 
76 
60 
40 
13 

15 
46 

sa 

119 
156 

193 
227 
256 


Mean  Place 
Sec  Hy  Tan  b 


45.471  ^ 

301 


45.772 
46.083 
46.398 
46.706 
47.002 

47.278 
47.527 
47.742 
47.920 
48.060 

48.158 
48.216 


811 
815 
308 
296 
276 

249 
215 
178 
140 
98 

58 


20 

48.236  — 
48.222   ^^ 


48.177 

48.109 
48.021 
47.920 
47.810 
47.696 

47.582 
47.473 
47.372 


45 

68 

88 
101 
110 
114 
114 

100 
101 


Dcclina- 
tiaa. 


+  0  48 


29.54 

28.82 
28.15 
27.54 
27.02 

26.64 
26.44 
26.43 
26.68 
27.16 

27.92 
28.95 
30.24 


72 

67 
61 
52 
38 

20 
1 

25 
48 
76 

103 
129 


31.75  ^^* 
172 

188 


33.47 

35.35 
37.33 
39.38 
41.43 
43.44 


198 
205 
205 
201 
191 


45.35 
47.10 
48.69 
50.07 
51.22 

52.13 
52.79 
53.23 
53.43 


175 

150 

138 

115 

91 

06 
44 
20 

53.44-^ 

17 


53.27 
52.95 
52.51 
61.95 
51.32 

50.62 
49.89 
49.15 


32 
44 

56 
63 
70 

73 
74 


43.734 
1.000 


23.75 
+0.014 


D^a,Dma    J-f-O.OG 


0.00 
-0.2 


B  Piscium. 
Mag.  4.4 


Right 
Aaocnslon. 


h      m 
23    23 


8 

49.100 
49.006 
48.926 
48.865 
48.823 

48.807 
48.820 
48.865 
48.945 
49.063 

49.219 
49.410 
49.637 
49.895 
50.177 

50.479 
50.790 
51.105 
51.414 
51.711 

51.987 

52.235  ^ 
216 


94 
80 
61 
42 
16 

13 
45 

80 

118 
156 

191 
227 
258 
282 
802 

311 
815 
309 
297 
276 


178 

140 

98 


59 


52.451 
52.629 
52.769 

52.867 
52.926  21 
52.947  — 
52.934  *^ 
52.891    *^ 

69 

52.822 


52.735 
52.634 
52.524 
52.409 

52.294 
52.184 
52.080 


87 
101 
110 
115 
115 


110 
104 


Deolina- 

tiOQ. 


+  6  55 


tt 


50.02 
49.19 
48.34 
47.51 
46.75 

46.10 
45.59 
45.28 


83 

85 
83 
76 
65 

51 
81 

8 


45.20  - 
45.40   ^ 

46 


45.86 
46.63 
47.69 
49.01 
50.59 


52.37 
54.30 
56.35 
58.46 
60.56 

62.61 
64.57 
66.39 
68.02 
69.46 


70.66 
71.64 
72.37 
72.89 
73.17 

73.26 
73.16 
72.89 
72.47 
71.91 

71.24 
70.48 
69.65 


77 
106 
132 
158 
178 

193 
305 
211 
210 
206 

196 
182 
163 
144 
120 

98 
73 
52 
28 
9 

10 
27 
42 
56 
67 

76 

83 


48.460 
1.005 


42.50 
+0.104 


+0.0G 
+0.4 


-0.01 
-0.2 


70  Pegmsi. 

Mag.  4.7 


Right 
Aaocnslon. 


h      m 
23    25 


s 
1.004 

0.905 

0.820 

0.753 

0.707 

0.687 
0.697 
0.739 
0.819 
0.938 

1.096 
1.292 
1.522 
1.784 
2.071 

2.377 
2.694 
3.013 
3.327 
3.627 

3.906 
4.157 
4.375 
4.555 
4.697 

4.797 
4.857 


99 
85 
67 
46 
20 

10 

42 

80 

119 

158 

196 
230 
262 
287 
806 

817 
810 
814 
800 
379 

251 
218 
180 
142 

100 

60 


21 

4.878  — 
4.866   " 


4.824 

4.756 
4.668 
4.566 
4.454 
4.336 

4.219 
4.104 
3.996 


42 

68 

88 
102 
112 
118 
117 

115 
108 


Decltaia- 
Uon. 


+12  18 


tt 


38.64 
37.68 
36.63 
35.55 
34.48 

33.48 
32.60 
31.92 
31.45 


96 
105 
108 
107 
100 

88 
68 
47 


31.27  — 

12 


31.39 
31.82 
32.59 
33.68 
35.06 


36.71 
38.57 
40.61 
42.77 
44.98 

47.21 
49.38 
51.46 
53.41 
55.18 

56.75 
58.11 
59.22 
60.11 
60.75 


43 

77 

109 

138 

165 

186 
204 
216 
231 
223 

217 
208 
195 
177 
157 

136 

111 

89 

64 

42 


61.17  ,3 
61.35  — 
61.32     ® 


01.07 
60.63 

60.01 
59.23 
58.31 


25 
44 

62 

78 
92 


0.371 
1.024 


28.95 
+0.218 


+0.06 
\+QA 


-0.01 


P  Scnlptoils. 
Mag.  4.5 


Right 
Afosukn. 


h      m 
23    28 


143 

131 

97 

67 

86 


s 
35.279 
35.137 
35.016 
34.919 
34.852 

34.816  J 
34.816  — 
34.856  ^ 
34.936  ^ 
35.(fe8"^ 

168 


35.226 
35.437 
35.690 
35.979 
36.299 

36.644 
37.006 
37.376 
37.743 
38.098 

38.433 
38.737 
39.003 
39.224 
39.397 


211 
253 
289 
830 
345 

363 
870 
867 
855 
835 

8(M 
366 
331 
173 
131 


39.518 
39.585 


67 


17 
39.602  — 

39.571   ^* 


39.497 

39.387 
39.249 
39.089 
38.916 
38.738 

38.561 
38.393 
38.237 


74 
110 

138 
160 
173 
178 
177 

168 
156 


DttUna. 
tkn. 


-38  15 


II 


85.69 
85.21 
84.35 
83.13 
81.59 

79.76 
77.66 
75.36 
72.87 
70.24 

67.53 
64.80 
62.08 
59.46 
56.97 

54.67 
52.64 
50.91 
49.53 
48.53 


96 
122 
154 

m 


310 


371 


371 

m 

362 
310 
310 


2(S 
1:3 

100 
59 


47.94  ,, 
47.76  - 

24 

48.00 
48.63  ^ 

49.62  * 

132 


50.94 
62.51 
64.26 
66.13 
68.02 

69.86 
61.55 
63.04 
64.25 
65.15 


157 
175 
1S7 
1» 
184 


16B 

149 

121 

90 

52 


66.67  j5 
66.82  — 
66.59  ® 


34.680 
1.273 


79.64 
-0.789 


+0.06 


+0.05 
-0.1 
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W; 


38luii|rton 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 

20.1 

Mar.    2.0 

12.0 

22.0 

Apr.    1.0 

10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July     9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.4 

16.3 

26.3 

Dec.     6.3 

16.2 
26.2 
36.2 


Mean  Place 
Sec  dy  Tan  d 


78  Pegmsi  (mean.) 
Mag.  5.2 


Rteht 
Ascexisloa. 


h      m 
23    29 


D^a,  Dm  a 


s 
53.490 
53.359 
53.242 
53.144 
53.072 

53.030 


53.024  — 
53.058  ^* 
53.136  ^® 
53.258  ^^ 

109 


131 

117 

08 

72 

42 

6 


53.427 
53.639 
53.891 
54.178 
54.494 

54.829 
55.177 
55.527 
55.870 
56.197 

56.501 
56.774 
57.012 
57.208 
57.361 

57.470 

57.535 

57.559  — 

57.545  ^* 

57.497  ^* 
78 

57.419 

101 
121 
134 
143 
147 


212 
252 
287 
316 
335 


348 
350 
343 
327 
304 

273 
238 
196 
153 
109 

65 


57.318 

57.197 
57.063 
56.920 

56.773 
56.627 
56.486 


146 
141 


Decllnap 
tioa. 


+30  52 


0t 


37.46 
36.25 
34.80 
33.13 
31.33 

29.48 
27.06 
25.96 
24.45 
23.22 


121 
145 
167 
180 
185 


182 
170 
151 
123 
92 


22.30  52 
21.78  ,, 
21.68  — 
22.00  ^^ 
22.74   ^* 

115 

23.89 

154 
186 
216 
238 
256 


25.43 

27.29 
29.45 
31.83 

34.39 
37.05 
39.76 
42.46 
45.10 


266 
271 
270 
204 
251 


A.  Andromedn. 
Mag.  4.0 


47.61 
49.97 
52.12 
54.04 
55.69 

57.05 
58.08 
58.78 
59.13 
59.13 

58.76 
58.05 
57.01 


236 
215 
192 
165 
136 

103 

70 

35 

0 

37 

71 
104 


Right 
Aaoensian. 


h   m 
23  33 


52.900 
1.165 


21.72 
+0.598 


+0.06 
+0.4 


-0.04 
-0.1 


,.r 


s 

33.255 
33.064 
32.890 
32.741 
32.625 

32.548 
32.518 
32.540 
32.618 
32.754 

32.946 
33.192 
33.487 
33.824 
34.194 

34.589 
34.996 
35.405 
35.805 
36.187 

36.540 
36.856 
37.131 
37.357 
37.533 

37.658 
37.730 
37.753 
37.730 
37.664 

37.561 
37.427 
37.266 
37.085 
36.888 

36.684 
36.478 
36.276 


191 
174 
149 
116 
77 


30 

22 

78 

136 

192 

246 
295 
337 
370 
395 

407 
409 
400 
382 
353 

316 
275 
226 
176 
125 

72 
23 

23 

66 

103 

134 
161 
181 
197 
204 


206 
202 


DecUna- 
tioa. 


+46    0 


tt 


69.79 
68.55 
66.92 
64.97 
62.75 

60.38 
57.95 
55.56 
53.32 
51.34 

49.68 
48.43 
47.63 
47.30 

47.48 

48.16 
49.32 
50.92 
52.94 
55.29 

57.94 
60.81 
63.85 
66.97 
70.12 

73.24 
76.25 
79.11 
81.75 
84.14 


124 
163 
195 
222 
237 


243 
239 
224 
198 
166 

125 
80 
33 

18 
68 


116 
160 
202 
235 
265 


287 
304 
312 
315 
312 


301 
286 
264 
239 
206 


86.20  ^^^ 

87.^1  130 

89.21  ^ 

90.09   ^2 
90.51  — 

6 

90.45 


89.92 
88.93 


53 

99 


32.758 
1.440 


49.71 
+1.036 


+0.06 
+0.4 


-0.07 
-0.1 


I  AndxomedM. 
Mag.  4.3 


Right 
Ascension. 


h      m 
23    34 


s 
7.138 
6.963 
6.803 
6.666 
6.559 

6.490 
6.464 
6.487 
6.563 
6.693 

6.877 
7.114 
7.395 
7.718 
8.074 

8.451 
8.841 
9.234 
9.620 
9.987 

10.326 
10.632 
10.896 
11.116 
11.287 

11.409 
11.482 
11.507 
11.488 
11.429 

11.336 
11.212 
11.064 
10.896 
10.715 

10.527 
10.337 
10.151 


175 
160 
137 
107 
69 

26 

23 

76 

130 

184 

237 
281 
323 
356 
377 

390 
393 
386 
367 
339 

306 
264 
220 
171 
122 

73 
25 

19 
50 
93 

124 
148 
168 
181 
188 

190 
186 


DecIbiA- 

tian. 


+42  48 


69.76 
68.53 
66.94 
65.04 
62.91 

60.64 
58.33 
56.07 
53.99 
62.15 


123 
159 
190 
213 
227 


231 
226 
208 
184 
151 


^•^  110 

49.54  ^^ 
48.87  j^ 
48.68  — 
48.98   ^ 

78 


49.76 
51.01 
52.68 
54.72 
57.09 

59.74 
62.58 
65.56 
68.62 
71.68 

74.69 
77.59 
80.33 
82.84 
85.10 


125 
167 
204 
237 
285 


284 
298 
306 
306 
301 


290 
274 
251 
226 
194 


»7-^  158 

88.62  j2i 
89.83   „ 


90.61 


8 
34 


90.95  - 


90.85 
90.29 
89.30 


10 


56 
99 


6.603 
1.364 


50.48 
+0.927 


+0.06 
+0,4 


-0.06 
-0.1 


t  Plsdnni. 
Mag.  4.3 


Right 
Asoension. 


h      m 
23    35 


s 
44.622 

44.525 
44.439 
44.370 
44.320 

44.293 
44.294 
44.328 
44.398 
44.505 

44.650 
44.833 
45.052 
45.304 
45.581 

45.880 
46.191 
46.507 
46.820 
47.120 


97 
86 
69 
50 
27 

1 

34 

70 

107 

145 

183 
219 
252 
277 
299 

311 
316 
313 
300 
284 


47.404 

47.660  ^ 
47.885  ^ 
48.075  ^^ 
48.226  ^^^ 

112 


48.338 
48.409 
48.443 
48.443 
48.412 

48.355 
48.277 
48.184 
48.080 
47.970 

47.857 
47.747 
47.641 


71 
34 
0 
31 
57 

78 

93 

104 

110 

113 

110 
106 


Declina- 
tion. 


+  5   10 


tt 


61.61 
60.80 
59.98 
59.19 
58.48 

57.86 
57.39 
57.13 
57.08 
57.30 

67.78 
58.56 
59.63 
60.96 
62.52 

64.27 
66.19 
68.21 
70.29 
72.36 

74.38 
76.30 
78.07 
79.65 
81.04 

82.18 
83.11 
83.79 
84.25 
84.48 

84.52 
84.39 
84.08 
83.63 
83.05 

82.38 
81.63 
80.82 


81 
82 
79 
71 
62 

47 

26 

6 

22 

48 

78 
107 
132 
157 
175 

192 
202 
208 
207 
202 

193 
177 
158 
139 
114 

93 
68 
46 
23 
4 

13 
31 
46 
58 
67 

75 
81 


43.910 
1.004 


54.27 
+0.091 


+0.06 
l+OA 


-0.01 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wadiliifftoa 
MnnTnDe. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 

20.1 

Mar.    2.0 

12.0 

22.0 

Apr.    1.0 

10.9 
20.9 
30.9 
Kay  10.9 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July     9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.6 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.    6.4 

16.3 

26.3 

Dec.    6.3 

16.3 
26.2 
36.2 


ff}  Andromedae. 
Mag.  5.1 


Right 
Asccnaion. 


h     m 
23    41 


s 
58.516 
58.321 
58.141 
57.985 
57.860 


194 
180 
156 
125 
86 


57.774  ^j 
57.733  — 
57.743  ^° 


57.809 
57.932 

58.113 
58.350 
58.637 
58.967 
59.333 

59.725 
60.131 
60.541 
60.943 
61.329 

61.689 
62.015 
62.298 
62.535 
62.723 

62.859 
62.944  3, 
62.980  — 
62.968  " 


66 

123 
181 

237 
287 
330 
366 
392 

406 
410 
402 
386 
360 

326 
283 
237 
188 
136 

85 


62.915 

62.824 
62.699 
62.546 
62.372 
62.181 

61.980 
61.775 
61.571 


53 
91 

125 
153 
174 
191 
201 

205 
204 


Declina- 
tion. 


+45  67 


It 


Mean  Place 
Sec  a,  Tan  d 


D«^  a,  Dm  a 
T)i,d,  D«d 


73.80 
72.66 
71.11 
69.24 
67.09 

64.78 
62.39 
60.03 
57.79 
55.80 

54.12 
52.83 
51.97 
51.59 
51.71 

52.32 
53.40 
54.93 
56.87 
59.16 

61.76 
64.58 
67.59 
70.68 
73.81 

76.92 
79.93 
82.81 
85.48 
87.90 

90.02 
91.79 
93.17 
94.13 
94.64 

94.68 
94.24 
93.34 


114 
155 
187 
216 
231 


239 
236 
224 
199 
168 


129 
86 
38 

12 
61 

106 
153 
194 
229 
260 

282 
301 
309 
313 
311 

301 
288 
267 
242 
212 


177 

138 

96 

51 

4 

44 

90 


57.931 
1.439 


53.57 
+1.035 


+0.06 
+0.4 


-0.07 
-0.1 


41  H.  Cephei. 
Mag.  5.0 


Right 
Aflcensian. 


h      m 
23    43 


8 

59.03 
58.59 
68.17 
57.81 
67.50 

57.27 
57.15 
57.11 
57.18 
57.35 

57.63 
58.01 
58.47 
59.01 
59.60 

60.23 
60.89 
61.55 
62.19 
62.81 

63.38 
63.89 
64.33 
64.69 
64.98 

65.18 
65.30 
65.33 
65.26 
65.13 

64.92 
64.65 
64.32 
63.94 
63.52 

63.08 
62.62 
62.16 


44 
42 

36 
31 
23 

12 
4 

7 
17 
28 

38 
46 
54 
59 
63 

66 
66 
64 
62 
67 

51 
44 

36 
29 
20 

12 
3 

7 
13 
21 

27 
33 
38 
42 
44 

46 
46 


Declina- 

tiOQ. 


+67  20 


// 


88.68 
87.73 
86.24 
84.26 
81.88 

79.18 
76.29 
73.32 
70.39 
67.63 

65.15 
63.04 
61.38 
60.22 
59.60 

59.55 
60.06 
61.13 
62.71 
64.77 

67.26 
70.11 
73.27 
76.64 
80.20 

83.83 
87.47 
91.06 
94.49 
97.74 

100.68 
103.28 
105.45 
107.15 
108.31 

108.90 
108.89 
108.29 


95 

149 
198 
238 
270 


289 
297 
293 
276 
248 


211 

166 

116 

62 


51 
107 
158 
206 
249 


285 
316 
337 
356 
363 


364 
359 
343 
325 
294 


260 
217 
170 
116 
59 


60 


58.822 
2.598 


63.88 
+2.397 


+0.06 
+0.4 


-0.16 
-0.1 


<^  Scnlptozls. 
Mag.  4.6 


Right 
AscezUiaa. 


h      m 
23    44 


s 
40.097 
39.971 
39.860 
39.767 
39.697 


126 

111 

93 
70 
45 


39.652 
39.639  — 
39.660   ^^ 


39.718 
39.816 

39.955 
40.136 
40.357 
40.614 
40.902 

41.214 
41.545 
41.885 
42.226 
42.558 

42.872 
43.162 
43.419 
43.637 
43.812 

43.942 
44.026 
44.064  — 
44.061  ^ 


58 

98 

139 

181 
221 
257 
288 
312 

331 
340 
341 
332 
314 

290 
257 
218 
175 
130 

84 


44.019 

43.944 
43.843 
43.721 
43.585 
43.442 

43.296 
43.153 
43.018 


42 
75 

101 
122 
136 
143 
146 

143 
135 


Declina* 
tion. 


-28  34 


// 


66.74 
66.68 
66.30 
65.62 
64.64 

63.38 
61.84 
60.09 
58.10 
55.92 

53.61 
51.18 
48.69 
46.20 
43.75 

41.41 
39.23 
37.27 
35.58 
34.20 

33.16 
32.49 


6 

38 

68 

98 

126 

154 
175 
199 
218 
231 

243 
249 
249 
245 
234 


218 
196 
169 
138 
104 


67 


29 
32.20  — 

32.28     * 

32.72   ** 

77 


33.49 
34.56 
35.84 
37.29 
38.84 


40.42 
41.94 
43.36 
44.60 
45.62 

46.36 
46.83 
46.98 


107 
128 
145 
155 
158 

152 
142 
124 

102 

74 

47 
15 


39.368 
1.139 


63.01 
-0.545 


+0.06 
+0.4 


+0.04 
-0.1 


^  Pegmsl. 
Mag.  5.2 


Right 
AsoQDsian. 


h   m 
23  48 


s 

19.598 
19.485 
19.381 
19.291 
19.221 


113 

104 

90 

70 

47 


19.174 
19.158  — 
19.176   ^® 
19.232  ^ 
19.330  ^ 

138 

19.468 

180 
220 
255 
283 
307 


19.648 

19.868 
20.123 
20.406 

20.713 
21.034 
21.361 
21.686 
22.001 

22.296 
22.567 
22.807 
23.010 
23.175 


321 
327 
325 
315 
295 


271 
240 
203 
165 
125 


23.300 

23.385 
23.432 
23.443  — 
23.422   ^^ 

49 

23.373 

72 

90 

105 

116 

120 


23.301 
23.211 
23.106 
22.990 

22.870 
22.747 
22.628 


123 
119 


Declina- 

tiOQ. 


+18  39 


// 


65.40 
64.43 
63.31 
62.08 
60.82 

59.56 
68.38 
57.34 
66.49 
56.90 

55.61 
55.64 
56.03 
56.77 
57.85 

59.23 
60.89 
62.79 
64.88 
67.08 

69.37 
71.67 
73.94 
76.13 

78.18 

80.08 

171 

81.79  *  * 


97 
112 
123 
126 
126 


118 

104 

85 

50 

29 

3 

39 

74 
108 
138 

166 
190 
209 
220 
229 

230 
227 
219 
205 
190 


83.28 

84.54 
85.57 


149 

120 

103 

77 


86.34  ^j 
86.86  ty~ 
87.13  2 
87.15  — 
86.92   ® 

46 


86.46 
85.77 
84.89 


69 
88 


18.829 
1.056 


53.38 
+0.338 


+0.06 
l+OA 


-0.02 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


hin^ton 
Q  Time. 


1. 


b. 


iT. 


H. 


IV 


1.2 
11.2 
21.2 
31.1 
10.1 

20.1 

2.1 

12.0 

22.0 

1.0 

10.9 
20.9 
30.9 
10.9 
20.8 


30.8 

ne    9.8 

19.8 

29.7 

ly     9.7 

19.7 
29.6 
tg.  8.6 
18.6 
28.6 

pt.  7.6 
17.6 
27.5 

t.  7.5 
17.4 


>v. 


JC. 


27.4 

6.4 

16.3 

26.3 

6.3 

16.3 
26.2 
36.2 


^TacaniB. 
Mag.  4.7 


R^ht 
Asoension. 


h     m 
23    56 


s 
40.31 
39.90 
39.53 
39.21 
38.94 

38.74 
38.61 
38.56 
38.59 
38.70 

38.88 
39.15 
39.51 
39.93 
40.41 

40.95 
41.52 
42.12 
42.73 
43.33 

43.90 
44.44 
44.92 
45.34 
45.66 

45.90 
46.03 
46.07 
46.02 
45.86 

45.63 
45.32 
'44.95 
44.54 
44.11 

43.66 
43.21 
42.78 


41 
87 
32 
27 
20 

13 
5 

8 
11 

18 

27 
36 
42 
48 
64 

S7 
60 
61 
60 
67 

64 
48 
42 
82 
2i 

18 
4 

6 
16 
23 

31 
37 
41 
43 
46 

46 
48 


I>«cliiia- 
tion. 


-66    1 


n 


70.83 
69.72 
68.08 
65.95 
63.39 

60.48 
57.26 
53.82 
60.25 
46.62 

43.00 
39.49 
36.13 
33.01 
30.20 

27.76 
25.75 
24.21 
23.19 


111 

164 
213 
256 
281 

322 
344 
357 
363 
362 

351 
336 
312 
281 
244 

201 
164 
102 


49 

22.70  — 
7 


22.77 
23.37 
24.49 
26.09 
28.13 


30.51 
33.16 
35.98 
38.85 
41.66 

44.29 
46.66 
48.63 
50.15 
61.15 

51.58 
61.43 
50.69 


60 

112 
160 
204 
238 

265 
282 
287 
281 
263 

237 
107 
162 
100 
43 

16 
74 


30  Pisoium. 
Mag.  4.7 


Bight 


h     m 
23    67 


8 

46.130 
46.026 
45.930 
45.846 
45.780 

45.734 
45.716 
45.727 
45.772 
45.855 

45.976 
46.136 
46.334 
46.566 
46.829 

47.116 
47.421 
47.734 
48.048 
48.354 

48.647 
48.918 
49.160 
49.369 
49.641 

49.673 
49.767 
49.822 


104 

96 

84 
66 
46 

18 

11 

46 

83 

121 

160 
108 
232 
263 
287 

305 
813 
314 
306 
283 

271 
242 
209 

172 
182 

94 
55 


19 
49.841  — 

49.827    " 
41 

49.786 

49.721 

49.637 

49.540 

49.433 

49^22 
49.209 
49.097 


66 

84 

97 

107 

111 

113 
112 


DMlina- 
tion. 


-627 


tf 


67.88 
68.43 
68.87 
69.17 


66 

44 

30 


69.31  — 
3 

69.28 

69.04 

68.59 

67.91 

66.99 


65.82 
64.44 
62.84 
61.07 
69.15 

67.13 
55.06 
53.00 
50.99 
49.09 

47.34 
46.80 
44.48 
43.43 
42.66 

42.14 
41.91 
41.92 
42.17 
42.60 

43.18 
43.88 
44.64 
45.44 
46.26 

47.02 
47.72 
48.36 


24 
46 
68 
92 
117 

138 
160 
177 
198 
202 

907 
206 
201 
190 
176 

164 

132 

106 

78 

61 

— 
1 

26 

48 

68 

70 
76 
80 
81 

77 

70 
6i 


2Ceti. 
Mag.  4.6 


Right 
AsocnsiGiii. 


h  m 
23  69 


8 

33.249 
33.136 
33.032 
32.941 
32.868 

32.817 
32.793 
32.801 
32.842 
32.922 

33.042 
33.201 
33.400 
33.633 
33.898 

34.189 
34.499 
34.819 
35.142 
35.459 

35.760 
36.040 
36.292 
36.509 
36.688 

36.827 
36.923 
86.978 


113 

104 

91 

73 

61 

24 

8 

41 

80 

120 

150 
199 
233 
266 
291 

810 
820 
328 
817 
801 

280 
252 
217 
179 
139 

96 
66 


36.996  ~ 
36.978    " 

48 

36.930 
36.856 
36.763 
36.655 
36.536 

36.413 
36.289 
36.167 


74 
98 

106 
U9 
128 

124 
122 


DeoUna- 
tion. 


-17  47 


tf 


33.68 
33.98 


30 

8 


34.06  — 
33.90    ^* 


33.50 

82.85 
31.97 
30.83 
29.47 
27.89 

26.10 
24.14 
22.03 
19.83 
17.58 

16.32 

13.12 

11.04 

9.12 

7.42 

6.96 
4.81 
8.97 
8.46 


40 
66 

88 
114 
136 
158 
179 

196 
211 
290 
226 


290 
206 
192 
170 
146 

116 
84 
61 


8.28  — 

14 

3.42 
3.86 
4.54 
6.46 
6.50 


7.66 

8.86 

10.03 

11.14 

12.14 

12.99 
13.65 
14.11 


43 

60 

91 

106 

116 

120 
117 
111 
100 

86 

66 

46 


1  Place 
r,  Tana 


39.879 
2.462 


58.99 
-2.249 


45.291 
1.006 


71.20 
-0.113 


32.414 
1.050 


33.19 
-0.321 


Dm  a 
Dud 


+0.06 
+0.4 


+0.15 
0.0 


+0.06 
+0.4 


+0.01 
0.0 


+0.06 
A-(iA 


+0.02 
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SUN,  1918. 


FOR  WASHINGTON 

APPAREN'l 

•  NOON. 

1. 

Date. 

Apparent 
Ascension. 

Var. 
Hour. 

Apparent 
Decimatkm. 

Var. 
Hour. 

of  Time. 
Mean— App. 

Var. 
H«ir. 

Semi- 
diameter. 

Merid. 

h  m      8 

s 

•        »         n 

tt 

m      s 

s 

/      ti 

m      8 

h 

Jan.        1 

18  45  42.04 

11.042 

-23    2    3.5 

+12.05 

+  3  32.40 

+1.183 

16  17.88 

111.05 

18' 

2 

18  50    6.92 

11.030 

22  57    0.5 

18.20 

4    0.65 

1.170 

16  17.88 

1  11.01 

IS- 

3 

18  54  31.46 

11.016 

22  51  29.8 

14.34 

4  28.57 

1.156 

16  17.87 

110.96 

IS  1 

4 

18  58  55.65 

11.000 

22  45  32.0 

15.47 

4  56.12 

1.140 

16  17.86 

1  10.91 

18  J 

5 

19    3  19.47 

10.963 

22  39    7.0 

16.60 

5  23.29 

1.123 

16  17.84 

110.85 

181 

6 

19    7  42.85 

10.965 

-22  32  15.0 

+17.78 

+  5  50.06 

+1.106 

16  17.81 

110.79 

19 

7 

19  12    5.79 

10.946 

22  24  56.2 

18.84 

6  16.37 

1.087 

16  17.78 

110.73 

19 

8 

19  16  28.26 

10.926 

22  17  10.9 

19.04 

6  42.20 

1.067 

16  17.75 

110.66 

19 

9 

19  20  50.24 

10.904 

22    8  59.2 

21.03 

7    7.55 

1.045 

16  17.71 

110.58 

19 

10 

19  25  11.68 

10.882 

22    0  21.5 

22.11 

7  32.36 

1.022 

16  17.67 

110.50 

19 

11 

19  29  32.56 

10.858 

-21  51 17.9 

+23.18 

+  7  56.62 

+0.998 

16  17.62 

110.43 

19: 

12 

19  33  52.86 

10.833 

21  41  48.8 

24.23 

8  20.31 

0.974 

16  17.57 

110.35 

19; 

13 

19  38  12.56 

10.807 

21  31  54.4 

25.28 

8  43.38 

0.948 

16  17.52 

110.26 

19 

14 

19  42  31.61 

10.780 

21  21  35.0 

26.32 

9    5.81 

0.921 

16  17.47 

1 10.17 

19 

15 

19  46  50.00 

10.752 

21  10  51.0 

27.34 

9  27.59 

0.893 

16  17.41 

110.08 

19 

16 

19  51    7.70 

10.723 

-20  59  42.7 

+28.34 

+  9  48.67 

+0.864 

16  17.35 

1    9.99 

19 

17 

19  55  24.69 

10.603 

20  48  10.5 

29.33 

10   9.04 

0.834 

16  17.28 

1    9.90 

19 

18 

19  59  40.96 

10.662 

20  36  14.6 

30.82 

10  28.70 

0.803 

16  17.20 

1    9.80 

19 

19 

20   3  56.48 

10.631 

20  23  55.3 

31.29 

10  47.62 

0.772 

16  17.13 

1    9.70 

19 

20 

20   811.25 

10.599 

20  11  13.1 

32.23 

11    5.77 

0.740 

16  17.04 

1    9.60 

19 

21 

20  12  25.23 

10.567 

-19  58    8.3 

+33.16 

+11  23.16 

+0.708 

16  16.96 

1    9.50 

20 

22 

20  16  38.44 

10.534 

19  44  41.3 

34.09 

11  39.76 

0.676 

16  16.87 

1    9.39 

20 

23 

20  20  50.86 

10.501 

19  30  52.2 

34.99 

11  55.58 

0.643 

16  16.77 

1    9.29 

20 

24 

20  25    2.48 

10.468 

1916  41.7 

35.88 

12  10.60 

0.610 

16  16.67 

1    9.18 

20 

25 

20  29  13.30 

10.434 

19    2    9.9 

36.76 

12  24.83 

0.576 

16  16.56 

1    9.07 

20 

26 

20  33  23.32 

10.401 

-18  47  17.1 

+37.62 

+12  38.26 

40.543 

16  16.45 

1    8.96 

20 

27 

20  37  32.53 

10.367 

18  32    3.8 

38.47 

12  50.87 

0.509 

16  16.32 

1    8.85 

20 

28 

20  41 40.92 

10.333 

18  16  30.5 

39.30 

13    2.68 

0.475 

16  16.19 

1    8.73 

20 

29 

20  45  48.51 

10.299 

18    0  37.4 

40.11 

13  13.68 

0.442 

16  16.06 

1    8.62 

20 

30 

20  49  55.28 

10.266 

17  44  24.9 

40.92 

13  23.87 

0.408 

16  15.92 

1    8.51 

20 

31 

20  54    1.25 

10.232 

-17  27  53.5 

+41.69 

+13  33.26 

+0.375 

16  15.78 

1    8.39 

20 

Feb.       1 

20  58    6.41 

10.198 

17  11    3.4 

42.46 

13  41.84 

0.341 

16  15.64 

1    8.28 

20 

2 

21    2  10.75 

10.164 

16  53  55.1 

43.22 

13  49.60 

0.307 

16  15.48 

1    8.15 

20 

3 

21    614.30 

10.131 

16  36  28.9 

43.96 

13  56.56 

0.274 

16  15.33 

1    8.04 

20 

4 

21  10  17.04 

10.098 

16  18  45.4 

44.67 

14    2.73 

0.241 

16  15.16 

1    7.93 

20 

5 

21  14  18.97 

10.064 

-16    0  44.8 

+45.37 

+14    8.10 

40.207 

16  14.98 

1    7.81 

21 

6 

21  18  20.11 

10.031 

15  42  27.6 

46.06 

14  12.67 

0.174 

16  14.81 

1    7.70 

21 

7 

21  22  20.46 

9.998 

15  23  54.2 

46.72 

14  16.46 

0.141 

16  14.64 

1    7.59 

21 

8 

21  26  20.03 

9.965 

15    5    5.1 

47.37 

14  19.46 

0.108 

16  14.47 

1    7.47 

21 

9 

21  30  18.80 

9.933 

14  46    0.8 

47.99 

14  21.67 

0.076 

16  14.29 

1    7.36 

21 

10 

21  34  16.79 

9.900 

-14  26  41.4 

+48.61 

+14  23.10 

+0.044 

16  14.11 

1    7.25 

21 

11 

21  38  14.01 

9.868 

14    7    7.7 

49.19 

14  23.77 

40.011 

16  13.93 

1    7.14 

21 

12 

21  42  10.45 

9.836 

13  47  20.0 

49.77 

14  23.65 

-0.021 

16  13.74 

1    7.03 

21 

13 

2146    6.13 

9.803 

13  27  18.7 

50.33 

14  22.77 

0.053 

16  13.55 

1    6.92 

21 

14 

2150    1.02 

9.771 

13    7    4.5 

50.86 

14  21.11 

0.085 

16  13.36 

1    6.81 

21 

15 

21  53  55.16 

9.740 

-12  46  37.5 

+51.38 

+14  18.71 

-0.116 

16  13.17 

1    6.71 

21 

16 

21  57  48.56 

9.709 

-12  25  58.4 

+51.88 

+14  15.56 

-0.147 

16  12.98 

1    6.60 

21 

Note.— For  mean  t/me  interval  of  semidlameter  passing  metlAli&n, «OL\>\nfi\.^.\^ Ixom  tbe  sidsreal  inter 
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FOR   WASHINGTON 

APPARENT 

NOON. 

Sidfreal 

Time  of 

MeanNooD. 

3«te. 

ABGeoikm. 

Var. 
Hoar. 

Apparent 
DeeUnAtioo. 

Var. 
Boar. 

Equation 

oTTIma. 

Ifaan— App. 

Var. 
umir. 

Seml- 
dJameter. 

1  fl.T.of 
Bern.  Pass. 
Merid. 

h  m     s 

8 

•     1     It 

II 

m      8 

8 

»      // 

m      8 

h  m      8 

>.     16 

21  57  48.56 

0.700 

-12  25  58.4 

461.88 

+14  15.56 

-0.147 

1612.98 

1  6.60 

21  43  30.66 

17 

22    141.21 

0.670 

12    5    7.3 

62.36 

14  11.68 

0.178 

16  12.78 

1  6.50 

21  47  27.21 

18 

22    5  33.15 

0.640 

1144    5.0 

62.88 

14    7.06 

0.207 

1612.58 

1  6.40 

21  51  23.76 

19 

22    9  24.37 

0.620 

11  22  51.7 

63.27 

14    1.74 

0.236 

16  12.38 

1  6.30 

21  55  20.32 

20 

22  13  14.89 

0.601 

11    127.8 

63.71 

13  55.73 

0J65 

16  12.17 

1  6.20 

21  59  16.87 

21 

22  17    4.74 

0.663 

-10  39  53.7 

•h64.18 

+13  49.04 

-0.203 

16  11.96 

1  6.11 

22    313.43 

22 

22  20  53.91 

0.635 

1018   9.8 

64.62 

13  41.69 

0.320 

16  11.73 

1  6.02 

22    7    9.98 

23 

22  24  42.45 

0.600 

9  56  16.5 

64.01 

13  33.69 

QMl 

1611.51 

1  5.93 

22  11    6.53 

24 

22  28  30.37 

0.484 

9  34  14.2 

65  J8 

13  25.07 

0.371 

16  11.29 

1  5.84 

2215    3.09 

25 

22  32  17.67 

0.460 

9  12   3.3 

65.62 

1315.85 

0.306 

16  11.06 

1  5.76 

22  18  59.64 

26 

22  36   4.39 

0.435 

-  8  49  44.0 

-h66.06 

+13    6.04 

-0.421 

16  10.83 

1  5.67 

22  22  56.19 

27 

22  39  50.55 

0.411 

8  27  17.0 

66  JO 

12  55.67 

0.444 

16  10.60 

1  5.58 

22  26  52.75 

28 

22  43  36.15 

0.380 

8   4  42.5 

66.66 

12  44.76 

0.466 

16  10.36 

1  5.50 

22  30  49.30 

r.       1 

22  47  21.23 

0.368 

7  42   0.9 

66.87 

12  33.32 

0.487 

16  10.11 

1  6.43 

22  34  45.86 

2 

22  51    5.81 

0.348 

7  19  12.4 

67.16 

12  21.37 

0.608 

16    9.87 

1  6.35 

22  38  42.41 

3 

22  54  49.90 

0.328 

-  6  5617.7 

467.40 

+12    8.94 

-0.627 

16   9.62 

1  5.29 

22  42  38.96 

4 

22  58  33.53 

0.300 

6  3317.1 

67.64 

1156.05 

0.646 

16   9.37 

1  5.22 

22  46  35.51 

5 

23    2  16.71 

0.200 

6  10  10.8 

57.87 

11  42.72 

0.665 

16   9.11 

1  5.15 

22  50  32.07 

6 

23    5  59.47 

0.273 

5  46  59.4 

68.07 

11  28.97 

0.582 

16   8.86 

1  5.09 

22  54  28.62 

7 

23    9  41.82 

0.257 

5  23  43.2 

68.27 

11 14.81 

0.607 

16    8.59 

1  5.03 

22  58  26.17 

8 

23  13  23.81 

0.242 

-  5    0  22.4 

468.46 

+11    0.28 

-0.613 

16   8.33 

1  4.97 

23    2  21.73 

9 

2317    5.41 

0.227 

4  3657.8 

68.60 

10  45.37 

0.628 

16    8.07 

1  4.91 

23    618.28 

10 

23  20  46.68 

0.212 

4  13  29.6 

68.74 

10  30.12 

0.642 

16    7.81 

1  4.86 

23  10  14.83 

11 

23  24  27.61 

0.100 

3  49  58.1 

68.87 

10  14.54 

0.656 

16   7.55 

1  4.81 

23  14  11.38 

12 

23  28   8.23 

0a86 

3  26  23.8 

68.06 

9  58.64 

0.660 

16    7.28 

1  4.77 

23  18    7.94 

13 

23  31  48.53 

0.174 

-  3    2  47.2 

460.07 

+  9  42.45 

-0.681 

16    7.02 

1  4.72 

23  22    4.49 

14 

23  35  28.56 

0.162 

2  39    8.6 

60.14 

9  25.97 

0.602 

16    6.76 

1  4.68 

23  26    1.04 

15 

23  39    8.31 

0.151 

2  15  28.4 

60  JO 

9   9.21 

0.703 

16    6.50 

1  4.64 

23  29  57.60 

16 

23  42  47.81 

0.141 

1  51  47.1 

60.24 

8  52.21 

0.713 

16   6.23 

1  4.61 

23  33  54.15 

17 

23  46  27.08 

0.132 

128   4.9 

60.26 

8  34.97 

0.723 

16    5.97 

1  4.58 

23  37  50.70 

18 

23  50    6.14 

0.123 

-14  22.4 

460  J7 

+  8  17.51 

-0.782 

16    5.71 

1  4.55 

23  41  47.25 

19 

23  53  44.99 

0.116 

0  40  39.8 

60.27 

7  59.86 

0.740 

16   5.44 

1  4.52 

23  45  43.81 

20 

23  57  23.66 

0.100 

-  0  16  57.5 

60.24 

7  42.04 

0.746 

16   5.18 

1  4.61 

23  49  40.36 

21 

0    1    2.17 

0.102 

+  0    6  44.2 

60.21 

7  24.04 

0.762 

16   4.91 

1  4.49 

23  53  36.91 

22 

0   4  40.56 

0.007 

0  30  24.8 

60.17 

7    5.93 

0.767 

16   4.64 

1  4.47 

23  57  33.47 

23 

0    818.84 

0.003 

+  0  54    4.2 

450.11 

+  6  47.71 

-0.762 

16   4.37 

1  4.46 

0    130.02 

24 

0  11  57.03 

0.000 

1  17  41.8 

60.02 

6  29.39 

0.765 

16    4.10 

1  4.45 

0   5  26.57 

25 

0  15  35.15 

0.088 

1  41 17.5 

68.04 

6  11.01 

0.767 

16   3.83 

1  4.44 

0   9  23.12 

26 

0  19  13.23 

0.066 

2   4  50.9 

68.84 

5  52.58 

0.768 

16   3.56 

1  4.44 

0  13  19.68 

27 

0  22  51.29 

0.066 

2  28  21.4 

68.71 

5  34.14 

0.768 

16   3.28 

1  4.44 

0  17  16.23 

28 

0  26  29.35 

0.086 

+  2  51  49.0 

458.68 

+  5  15.70 

-0.768 

16   3.01 

1  4.44 

0  21 12.78 

29 

0  30    7.44 

0.088 

3  15  13.2 

68.44 

4  57.29 

0.767 

16   2.73 

1  4.45 

0  25   9.33 

30 

0  33  45.57 

0.001 

3  38  33.8 

68  J8 

4  38.92 

0.763 

16   2.45 

1  4.45 

0  29    5.89 

31 

0  37  23.79 

0.004 

4    150.3 

68.10 

4  20.63 

0.760 

16    2.17 

1  4.46 

0  33    2.44 

r.       1 

0  41    2.09 

0.008 

4  25    2.5 

67.01 

4    2.43 

0.766 

16    1.89 

1  4.47 

0  36  58.99 

2 

0  44  40.51 

0.103 

+  4  48  10.0 

457.71 

+  3  44.35 

-0.761 

16   1.61 

1  4.49 

0  40  55.55 

3 

0  48  19.07 

0.110 

+  5  11 12.4 

457.40 

+  3  26.40 

-0.746 

16    1.33 

1  4.51 

0  44  52.10 

NoTB.— For  mean  time  interval  of  mmidiftmetar  paatins  meiUiliii,  loibtstAX  ^  J 
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FOR  WASHINGTON 

APPARENT 

'  NOON. 

ai^ 

Data. 

AjoensioB. 

Var. 
Hour. 

ApiMvent 
DecflfnattoD, 

Var. 

Eqoatlao 

oTTiiiM. 

Mean— Ajyp. 

Var. 
Hour. 

Saml- 
dlametw. 

8.T.or 
Iferid. 

ok 

Tt 

ICeai 

• 

h  m      8 

8 

•      in 

// 

m     8 

8 

/     tt 

m     a 

h  n 

Apr.      1 

0  41    2.09 

9.006 

+  4  25   2.5 

+57.U 

+4    2.43 

-0.756 

16   1.89 

1  4.47 

0  3< 

2 

0  44  40.51 

9.103 

4  48  10.0 

57.71 

3  44.35 

0.751 

16   1.61 

1  4.49 

04( 

3 

0  48  19.07 

9.110 

5  11 12.4 

57.40 

3  26.40 

0.745 

16    1.33 

1  4.51 

04^ 

4 

0  51  57.79 

9.117 

5  34   9.5 

57.26 

3    8.62 

0.738 

16    1.04 

1  4.53 

0  4{ 

5 

0  55  36.68 

9.125 

5  57    0.9 

57.08 

2  51.00 

0.730 

16   0.76 

1  4.56 

Obi 

6 

0  59  15.77 

9.133 

+  6  19  46.1 

+56.76 

+2  33.59 

-0.721 

16   0.48 

1  4.59 

Ob( 

7 

1    2  55.08 

9.143 

6  42  25.0 

56.48 

2  16.40 

0.712 

16   0.20 

1  4.62 

1    ( 

8 

1    6  34.62 

9.152 

7   4  57.0 

56.19 

159.43 

0.702 

15  59.92 

1  4.65 

1    4 

9 

1  10  14.40 

9.163 

7  27  22.0 

55  JB 

142.70 

0.692 

15  59.65 

1  4.69 

1    I 

10 

1  13  54.43 

9.174 

7  49  39.3 

65M 

126.22 

0.681 

15  59.37 

1  4.73 

1  1^ 

11 

1  17  34.74 

9.186 

+  8  11  48.8 

455.28 

+1  10.03 

-0.669 

15  59.10 

1  4.77 

1  1( 

12 

1  21  15.34 

9.198 

8  33  50.0 

54.87 

0  54.11 

0.657 

15  58.83 

1  4.81 

1  2( 

13 

1  24  56.22 

9.210 

8  55  42.5 

54JM) 

0  38.49 

0.644 

15  58.56 

1  4.85 

1  2^ 

14 

1  28  37.41 

9.223 

9  17  26.1 

54.12 

0  23.18 

0.631 

15  58.30 

1  4.90 

1  21 

15 

1  32  18.93 

9.237 

9  39   0.4 

53.73 

+0    8.17 

0.618 

15  58.04 

1  4.95 

1  31 

16 

1  36    0.77 

9.251 

+10   0  24.9 

+53.31 

-0    6.50 

-0.604 

15  57.78 

1  5.00 

1  3( 

17 

1  39  42.97 

9.285 

10  21  39.4 

52.89 

0  20.82 

0.589 

15  57.52 

1  5.06 

1  4< 

18 

1  43  25.51 

9.280 

10  42  43.7 

52.46 

0  34.79 

0.574 

15  57.26 

1  5.11 

1  4' 

19 

1  47    8.44 

9.297 

11    3  37.3 

52.00 

0  48.38 

0J»9 

15  57.01 

1  6.17 

1  4 

20 

1  50  51.76 

9.314 

11  24  20.0 

51.54 

1    1.58 

0.541 

15  56.76 

1  5.23 

1  5 

21 

1  54  35.48 

9.331 

+11  44  51.3 

+51.07 

-1  14.37 

-0.524 

15  56.50 

1  5.29 

151 

22 

1  58  19.62 

9.349 

12    511.1 

50JS7 

1  26.76 

0.507 

15  56.25 

1  5.36 

1  5! 

23 

2    2    4.20 

9.367 

12  25  19.0 

50.07 

138.70 

0.488 

15  56.00 

1  5.42 

2    : 

24 

2    5  49.23 

9.386 

12  45  14.5 

49  J» 

150.19 

0.460 

15  55.75 

1  5.49 

2 

25 

2    9  34.72 

9.406 

13   4  57.6 

49.08 

2    1.22 

0.450 

15  55.50 

1  5.56 

2  1 

26 

2  13  20.69 

9.425 

+13  24  27.8 

448.48 

-2  11.78 

-0.430 

15  55.25 

1  5.63 

2  I 

27 

2  17    7.16 

9.446 

13  43  44.8 

47.98 

2  21.84 

0.409 

15  55.00 

1  5.70 

2  1' 

28 

2  20  54.13 

9.468 

14    2  48.3 

47.36 

2  31.39 

0.387 

15  54.75 

1  5.78 

22 

29 

2  24  41.61 

9.490 

14  21  38.0 

46.78 

2  40.44 

0.365 

15  54.50 

1  5.86 

2  2 

30 

2  28  29.63 

9.512 

14  40  13.7 

46.18 

2  48.95 

0.343 

15  54.26 

1  5.94 

2  3 

liay       1 

2  32  18.20 

9.585 

+14  58  35.0 

+45.58 

-2  56.91 

-O.820 

15  54.01 

1  6.01 

23 

2 

2  36    7.32 

9.558 

1516  41.5 

44.96 

3    4.33 

0.297 

15  53.77 

1  6.09 

23 

3 

2  39  57.01 

9.582 

15  34  33.0 

44.33 

3  11.18 

0.274 

15  53.53 

1  6.17 

24 

4 

2  43  47.26 

9.606 

15  52   9.1 

43.68 

3  17.47 

0.250 

15  53.29 

1  6.25 

24 

5 

2  47  38.09 

9.630 

16   9  29.5 

43.02 

3  23.17 

0.236 

15  53.05 

1  6.33 

2  5 

6 

2  51  29.50 

9.654 

+16  26  33.9 

+12.84 

-3  28.31 

-0J02 

15  52.82 

1  6.41 

2  5 

7 

2  55  21.50 

9.679 

16  43  22.0 

41.66 

3  32.85 

0.177 

15  52.59 

1  6.49 

2  5 

8 

2  59  14.08 

9.703 

16  59  53.4 

40.96 

3  36.82 

0.153 

15  52.36 

1  6.57 

3 

9 

3    3    7.24 

9.727 

17  16   8.0 

40.25 

3  40.20 

0.129 

15  52.14 

1  6.65 

8 

10 

3    7    0.98 

9.751 

17  32    5.1 

39.51 

3  43.01 

0.105 

15  51.93 

1  6.74 

3  1 

11 

3  10  55.30 

9.776 

+17  47  44.8 

+38.78 

-3  45.24 

-0.081 

15  51.71 

1  6.82 

8  1 

12 

3  14  50.19 

9.799 

18   3    6.3 

38.02 

3  46.90 

0.067 

15  51.51 

1  6.90 

3  1 

13 

3  18  45.64 

9.822 

1818   9.7 

37.26 

3  48.00 

0.034 

15  51.31 

1  6.98 

8  2 

14 

3  22  41.66 

9.846 

18  32  54.8 

36.48 

3  48.54 

-0.011 

15  51.11 

1  7.06 

3  2 

15 

3  26  38.24 

9.860 

18  47  20.9 

35.09 

3  48.52 

40.012 

15  50.91 

1  7.15 

3  a 

16 

3  30  35.37 

9.892 

+19    128.0 

484.89 

-3  47.94 

40.036 

15  50.72 

1  7.23 

3  a 

17 

3  34  33.04 

9.915 

+19  15  15.8 

+34.09 

-3  46.82 

40.068 

15  50.53 

1  7.31 

3  3 

Naim.—For  amn  time  Jotarral  of  semkUametar  ^aadnn  iiMrt\Vai\,  ia\Ax«cX^.Y^train.^Ou^iStetmI  intar 
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FOR  WASHINGTON 

APPARENT  NOON. 

1 

SidflTwl 

■tB. 

ApiMirent 
itight 

Var. 
Hour. 

Apparent 
Decmiaticm. 

Vtr. 
Hoar. 

Equation 

orTlme. 

ICean-App. 

Var. 
H«ir. 

Semi, 
dianwter. 

Is.  T.  of 
Bern.  Pass. 
Merid. 

Time  or 
MeanNooo. 

h  m      8 

s 

•     1      It 

n 

m      8 

8 

t     tt 

m      8 

h   m      8 

17 

3  34  33.04 

9.915 

+19  15  15.8 

+34.00 

-3  46.82 

+0.068 

15  50.53 

1  7.31 

3  38  20.49 

18 

3  38  31.27 

9.938 

19  28  43.9 

33.26 

3  45.16 

0.061 

15  50.34 

1  7.39 

8  42  17.04 

19 

3  42  30.04 

9.9Q0 

19  41  52.3 

82.43 

3  42.96 

0.108 

15  50.16 

1  7.47 

3  46  13.60 

20 

3  46  29.34 

9.982 

19  54  40.6 

81Ji9 

3  40.22 

0.125 

15  49.98 

1  7.55 

3  50  10.16 

21 

3  50  29.17 

10.0(M 

20   7    8.5 

30.74 

3  36.95 

0.147 

15  49.81 

1  7.62 

3  54    6.71 

22 

3  54  29.54 

10.026 

+20  19  15.7 

+29.86 

-3  33.16 

+0.109 

15  49.63 

1  7.70 

3  58    3.27 

23 

3  58  30.42 

10.047 

20  31    2.2 

28.90 

3  28.84 

0.191 

15  49.46 

1  7.77 

4    1  59.83 

24 

4    2  31.81 

10.068 

20  42  27.5 

28.11 

3  24.02 

0.211 

15  49.29 

1  7.85 

4    5  56.38 

25 

4    6  33.71 

10.089 

20  53  31.5 

27.22 

3  18.69 

0.232 

15  49.12 

1  7.91 

4    9  52.94 

26 

4  10  36.12 

10.110 

21    4  14.0 

26.82 

3  12.85 

0J58 

15  48.97 

1  7.98 

4  13  49.50 

27 

4  14  39.01 

10.130 

+21 14  34.9 

+25.42 

-3    6.53 

+0.273 

15  48.81 

1  8.05 

4  17  46.05 

28 

4  18  42.40 

10.151 

21  24  33.7 

24.49 

2  59.71 

0.208 

15  48.65 

1  8.12 

4  21  42.61 

29 

4  22  46.26 

10.170 

21  34  10.4 

23.56 

2  52.43 

0.313 

15  48.49 

1  8.18 

4  25  39.17 

30 

4  26  50.59 

10.190 

21  43  24.6 

22.62 

2  44.68 

0.338 

15  48.33 

1  8.24 

4  29  35.73 

31 

4  30  55.38 

10.209 

21  52  16.3 

21.68 

2  36.47 

0.351 

15  48.18 

1  8.30 

4  33  32.28 

0      1 

4  35    0.61 

10.227 

+22    0  45.2 

+20.73 

-2  27.82 

+0.369 

15  48.04 

1  8.36 

4  37  28.84 

2 

4  39    6.28 

10.245 

22    8  51.2 

19.76 

2  18.74 

0.387 

15  47.89 

1  8.42 

4  41  25.40 

3 

4  43  12.35 

10.281 

22  16  34.1 

18.80 

2    9.24 

0.404 

15  47.75 

1  8.47 

4  45  21.95 

4 

4  47  18.83 

10.277 

22  23  53.5 

17.82 

1  59.36 

0.419 

15  47.61 

1  8.52 

4  49  18.51 

5 

4  51  25.67 

10.293 

22  30  49.4 

16.84 

149.09 

0.435 

15  47.48 

1  8.57 

4  53  15.07 

6 

4  55  32.87 

10.307 

+22  37  21.7 

+16.85 

-1  38.48 

+0.449 

15  47.36 

1  8.62 

4  57  11.63 

7 

4  59  40.40 

10.320 

22  43  30.3 

14.86 

127.54 

0.468 

15  47.24 

1  8.66 

5    1    8.18 

8 

5    3  48.25 

10.832 

22  49  14.9 

13.86 

116.29 

0.474 

15  47.13 

1  8.70 

5    5    4.74 

9 

5    7  56.36 

10.343 

22  54  35.5 

12.86 

1    4.76 

0.485 

15  47.02 

1  8.74 

5    9    1.30 

10 

5  12    4.73 

10.353 

22  59  31.9 

11.84 

0  52.98 

0.496 

15  46.92 

1  8.77 

5  12  57.86 

11 

5  16  13.34 

10.383 

+23   4   4.0 

+10.83 

-0  40.96 

+0.506 

15  46.82 

1  8.80 

5  16  54.41 

12 

5  20  22.14 

10.370 

23    811.7 

9.81 

0  28.75 

0.518 

15  46.72 

1  8.83 

5  20  50.97 

13 

5  24  31.12 

10.377 

23  11  54.9 

8.79 

016.36 

0.519 

15  46.63 

1  8.86 

5  24  47.53 

14 

5  28  40.25 

10.383 

23  15  13.8 

7.77 

-0   3.81 

0.525 

15  46.55 

1  8.87 

5  28  44.09 

15 

5  32  49.52 

10.388 

23  18    7.9 

6.74 

+0   8.86 

0.530 

15  46.47 

1  8.89 

5  32  40.64 

16 

5  36  58.90 

10.393 

+23  20  37.5 

+  5.72 

+0  21.64 

+0.535 

15  46.41 

1  8.91 

5  36  37.20 

17 

5  41    8.36 

10.396 

23  22  42.3 

4.60 

0  34.51 

oun8 

15  46.34 

1  8.92 

5  40  33.76 

18 

5  45  17.88 

10.397 

23  24  22.4 

3.66 

0  47.43 

0.589 

16  46.27 

1  8.93 

5  44  30.32 

19 

5  49  27.43 

10.398 

23  25  37.6 

2.62 

1    0.40 

0.540 

15  46.21 

1  8.94 

5  48  26.87 

20 

5  53  37.01 

10.899 

23  26  28.1 

1.59 

113.88 

0M\ 

15  46.15 

1  8.95 

5  52  23.43 

21 

6  57  46.57 

10.398 

+23  26  53.9 

+  OJW 

+1  26.35 

+0.540 

15  46.09 

1  8.95 

5  56  19.99 

22 

6    1  56.12 

10.397 

23  26  55.0 

-0.47 

139.30 

0.530 

15  46.04 

1  8.94 

6    0  16.55 

23 

6    6    5.61 

10.394 

23  26  31.2 

1.51 

152.20 

0.536 

15  45.99 

1  8.94 

6    4  13.10 

24 

6  10  15.04 

10.391 

23  25  42.5 

2.54 

2    5.03 

0.538 

15  45.95 

1  8.93 

6    8    9.66 

25 

6  14  24.38 

10.387 

23  24  29.2 

8.57 

2  17.78 

0.529 

15  45.90 

1  8.91 

6  12    6.22 

26 

6  18  33.61 

10.382 

+23  22  51.1 

-4.60 

+2  30.42 

+0.524 

15  45.86 

1  8.90 

6  16    2.78 

27 

6  22  42.72 

10.377 

23  20  48.4 

5.63 

2  42.95 

0.519 

15  45.83 

1  8.88 

6  19  59.33 

28 

6  26  51.69 

10.371 

23  18  21.0 

6.66 

2  55.33 

0.518 

15  45.80 

1  8.84 

6  23  55.89 

29 

6  31    0.51 

10.363 

23  15  29.1 

7.68 

3    7.55 

ojm 

15  45.77 

1  8.82 

6  27  52.46 

30 

6  35    9.14 

10.355 

23  12  12.6 

8.70 

3  19.58 

0.407 

15  45.74 

1  8.79 

6  31  49.01 

T         1 

6  39  17.56 

10.346 

+23    8  31.6 

-9.72 

+3  31.42 

+0.489 

15  45.73 

1  8.76 

6  35  45.67 

2 

6  43  25.76 

10.337 

+23   4  26.3 

-10.73 

+3  43.04 

+0.479 

15  45.71 

1  8.72 

6  39  42.12 
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FOR  WASHINGTON 

APPARENT 

'  NOON. 

Tin 
Ifasn 

Date. 

Ascension. 

Vsr. 
Hour. 

Apparent 
Beclnuition. 

Ver. 
Hoar. 

Equatloii 

oTTime. 

Man-App. 

Var. 
Hoar. 

Semi- 
dJameter. 

B.T.OC 

3em.Pas8. 

Marid. 

h  m      8 

8 

•       t        n 

It 

m     s 

8 

1     II 

m    s 

h  m 

July       1 

6  39  17.56 

10.34« 

+23    8  31.6 

-9.72 

+3  31.42 

40.489 

15  45.73 

1  8.76 

635 

2 

6  43  25.76 

10.337 

23   4  26.3 

10.73 

3  43.04 

0.479 

16  45.71 

1  8.72 

639 

3 

6  47  33.72 

10.830 

22  59  56.8 

11.73 

3  54.40 

0.468 

15  45.70 

1  8.68 

6  43 

4 

6  51  41.41 

10.314 

22  55   3.2 

12.73 

4    5.49 

0.456 

15  45.69 

1  8.64 

6  47 

5 

6  56  48.79 

lOJtOl 

22  49  45.5 

13.73 

4  16.30 

0.443 

15  45.69 

1  8.60 

6  51 

6 

6  59  65.86 

10.287 

+22  44   4.0 

-14.72 

+4  26.78 

•fO.430 

15  46.69 

1  8.55 

6  65 

7 

7    4    2.58 

10.273 

22  37  58.8 

15.71 

4  36.92 

0.415 

15  45.70 

1  8.50 

6  69 

8 

7    8    8.95 

10.257 

22  31  29.9 

16.09 

4  46.70 

0.400 

15  45.72 

1  8.45 

7    3 

9 

7  12  14.92 

10.240 

22  24  37.7 

17.66 

4  56.08 

0.382 

15  45.74 

1  8.89 

7    7 

10 

7  16  20.48 

10.223 

22  17  22.2 

18.68 

5    5.07 

0.366 

15  45.77 

1  8.34 

7  11 

11 

7  20  25.62 

10.204 

+22   9  43.9 

-19.57 

+5  13.61 

40.347 

15  45.81 

1  8.28 

7  15 

12 

7  24  30.29 

10.185 

22    142.6 

20.52 

5  21.72 

0.328 

15  45.84 

1  8.22 

7  19 

13 

7  28  34.50 

10.166 

21  53  18.7 

31.46 

5  29.34 

0.306 

16  46.89 

1  8.16 

7  23 

14 

7  32  38.22 

10.146 

21  44  32.2 

22.40 

5  36.49 

0.288 

15  45.93 

1  8.09 

7  27 

15 

7  36  41.44 

10.123 

21  35  23.7 

23.32 

5  43.14 

0.266 

15  45.99 

1  8.02 

7  30 

16 

7  40  44.15 

10.101 

+21  25  53.1 

-34.23 

+5  49.27 

40.244 

15  46.04 

1  7.96 

7  34 

17 

7  44  46.33 

10.079 

2116    0.7 

35.13 

5  54.88 

0.323 

15  46.11 

1  7.87 

7  35 

18 

7  48  47.97 

10.057 

21    5  46.7 

26.03 

5  59.95 

OJ»0 

15  46.17 

1  7.79 

7  42 

19 

7  52  49.05 

10.034 

20  55  11.4 

36.91 

6    4.46 

0.176 

15  46.24 

1  7.72 

7  46 

20 

7  56  49.58 

10.010 

20  44  14.8 

37.79 

6    8.42 

0.153 

15  46.32 

1  7.64 

7  6C 

21 

8    0  49.54 

9.987 

+20  32  57.5 

-38.60 

+6  11.82 

40.130 

15  46.40 

1  7.66 

7  64 

22 

8    4  48.94 

9.963 

20  21  19.3 

29.51 

6  14.65 

0.106 

15  46.48 

1  7.48 

7  M 

23 

8    8  47.75 

9.939 

20    9  20.8 

30.36 

6  16.89 

0.083 

15  46.56 

1  7.40 

8    1 

24 

8  12  45.99 

9.915 

19  57    2.1 

31.20 

6  18.57 

0.068 

15  46.65 

1  7.32 

8    6 

26 

8  16  43.64 

9.890 

19  44  23.4 

82.03 

6  19.67 

0.034 

15  46.73 

1  7.24 

8  1€ 

26 

8  20  40.71 

9.866 

+19  31  24.9 

-32.84 

+6  20.19 

40.010 

15  46.83 

1  7.16 

8  14 

27 

8  24  37.21 

9.842 

19  18    7.0 

88.6S 

6  20.12 

-O.015 

15  46.92 

1  7.07 

8  IS 

28 

8  28  33.12 

9.818 

19    4  29.8 

84.44 

6  19.48 

0.039 

15  47.02 

1  6.98 

8  22 

29 

8  32  28.44 

9.793 

18  50  33.7 

35.28 

6  18.26 

0.063 

15  47.12 

1  6.90 

8  26 

30 

8  36  23.19 

9.769 

18  36  18.7 

86.00 

6  16.45 

0.067 

15  47.22 

1  6.81 

8  30 

31 

8  40  17.35 

9.745 

+18  21  45.3 

-36.76 

+6  14.05 

-0.112 

16  47.33 

1  6.72 

8  34 

Aug.       1 

8  44  10.92 

9.720 

18    6  53.8 

37.52 

6  11.07 

0.136 

15  47.44 

1  6.63 

8  37 

2 

8  48    3.89 

9.695 

17  51  44.5 

38J26 

6    7.50 

0.161 

15  47.67 

1  6.55 

8  41 

3 

8  51  56.29 

9.671 

17  36  17.7 

38.97 

6    3.35 

0.185 

15  47.69 

1  6.46 

8  4£ 

4 

8  55  48.07 

9.646 

17  20  33.6 

39.60 

5  58.60 

0.210 

15  47.82 

1  6.37 

8  4£ 

5 

8  59  39.27 

9.621 

+17    4  32.6 

-40.39 

+5  53.25 

-0.235 

15  47.95 

1  6.28 

8  52 

6 

9    3  29.87 

9.596 

16  48  15.1 

41.07 

5  47.31 

0.260 

15  48.09 

1  6.20 

8  6; 

7 

9    7  19.87 

9.571 

16  31  41.2 

41.74 

5  40.78 

0.284 

15  48.23 

1  6.11 

9    1 

8 

9  11    9.27 

9.546 

16  14  51.3 

42.40 

5  33.65 

0.309 

16  48.38 

1  6.03 

9    { 

9 

9  14  58.09 

9.522 

15  57  45.9 

43.05 

5  25.93 

0.334 

15  48.53 

1  6.94 

9    $ 

10 

9  18  46.31 

9.497 

+15  40  25.0 

-43.68 

+5  17.62 

-0.358 

15  48.69 

1  5.86 

9  11 

11 

9  22  33.95 

9.473 

15  22  49.3 

44.29 

5    8.72 

0.383 

15  48.86 

1  5.77 

9  i: 

12 

9  26  21.00 

9.449 

15   4  58.9 

44.90 

4  59.24 

0.407 

15  49.03 

1  6.69 

9  2] 

13 

9  30    7.47 

9.425 

14  46  54.0 

45.50 

4  49.19 

0.431 

16  49.20 

1  5.61 

9  21 

14 

9  33  53.37 

9.401 

14  28  35.1 

46.07 

4  38.57 

0.454 

15  49.37 

1  5.63 

9  7k 

15 

9  37  38.72 

9.378 

+14  10    2.5 

-46.04 

+4  27.39 

-0.477 

15  49.55 

1  6.46 

9  3^ 

16 

9  41  23.51 

9.355 

+13  51  16.5 

-47.19 

+4  15.65    -O.500 

15  49.73 

1  6.38 

9  S: 
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SUN,  1918. 


519 


FOR  WASHINGTON 

APPARENT 

*  NOON, 

Bidenal 

Time  of 

KeanNoon. 

^te. 

""^S^' 

Var. 
Hoar. 

Apparent 
Declination. 

Var. 
Hmir. 

Equation 

ofTime. 

Mean— App. 

Var. 
aoar. 

Semi- 
diameter. 

Is.  T.  of 
Bern.  Pass. 
Merid. 

h  m      8 

8 

m       t         ft 

n 

m      8 

s 

t      It 

m     s 

h  m      8 

:.     16 

9  41  23.51 

0.355 

+13  51 16.5 

-47.10 

+  4  15.66 

-O.500 

16  49.73 

1  6.38 

9  37    7.15 

17 

9  45    7.75 

9.332 

13  32  17.2 

47.74 

4    3.38 

ojna 

16  49.91 

1  5.30 

9  41    3.70 

18 

9  48  51.46 

0.311 

13  13    5.4 

48.26 

3  60.57 

0.644 

16  50.10 

1  5.23 

9  46    0.26 

19 

9  52  34.66 

9.290 

12  53  40.9 

48.77 

3  37.26 

0.566 

15  50.29 

1  6.16 

9  48  66.81 

20 

9  56  17.35 

9.200 

12  34   4.2 

40.28 

3  23.43 

0.586 

16  50.48 

1  6.09 

9  52  53.37 

21 

9  59  59.56 

0.240 

+12  14  15.7 

-40.76 

+  3    9.13 

-0.606 

16  50.68 

1  6.02 

9  66  49.92 

22 

10   3  41.30 

0.230 

11  54  15.5 

50.24 

2  64.35 

0.625 

16  60.87 

1  4.96 

10   0  46.48 

23 

10    7  22.57 

0.211 

1134    3.9 

50.71 

2  39.11 

0.644 

16  61.07 

1  4.89 

10   4  43.03 

24 

1011    3.42 

0.103 

11 13  41.3 

51.17 

2  23.46 

0.662 

16  51.27 

1  4.82 

10   8  39.68 

25 

10  14  43.85 

0.177 

10  53    7.9 

51.00 

2    7.37 

0.670 

16  61.47 

1  4.76 

10  12  36.14 

26 

10  18  23.89 

0.161 

+10  32  24.1 

-^2.04 

+  150.89 

-O.604 

15  51.68 

1  4.70 

10  16  32.69 

27 

10  22    3.54 

0.145 

10  11  30.2 

52.45 

134.04 

0.710 

15  61.88 

1  4.64 

10  20  29.24 

28 

10  25  42.82 

0.130 

9  50  26.4 

52.80 

1 16.81 

0.726 

15  62.09 

1  4.58 

10  24  25.80 

29 

10  29  21.75 

0.115 

9  29  13.1 

53.24 

0  59.24 

0.730 

16  52.30 

1  4.63 

10  28  22.36 

30 

10  33    0.35 

0.102 

9    7  50.5 

53.02 

0  41.34 

0.753 

16  62.52 

1  4.48 

10  32  18.90 

31 

10  36  38.63 

0.088 

+  8  46  19.1 

•-53.00 

+  0  23.11 

-0.766 

16  62.74 

14.43 

10  36  16.46 

.t.      1 

10  40  16.61 

0.076 

8  24  39.3 

54.33 

+  0   4.58 

0.778 

16  62.96 

1  4.38 

10  40  12.01 

2 

10  43  54.29 

0.064 

8    2  51.4 

54.06 

-  0  14.24 

0.790 

15  53.18 

1  4.34 

10  44    8.66 

3 

10  47  31.69 

0.063 

7  40  55.5 

54.96 

0  33.34 

0.801 

16  63.40 

1  4.30 

10  48    6.12 

4 

10  51    8.83 

0.043 

7  18  62.2 

55.28 

0  52.70 

0.812 

15  63.64 

14.26 

10  52    1.67 

5 

10  54  45.72 

0.032 

+  6  56  41.9 

-55.57 

-  1 12.31 

-0.822 

15  63.88 

1  4.22 

10  56  58.22 

6 

10  58  22.37 

0.023 

6  34  24.6 

55.86 

1  32.16 

0.831 

15  54.12 

1  4.18 

10  59  54.78 

7 

11    158.81 

0.014 

612    0.9 

50.12 

1  62.21 

0.840 

15  54.36 

1  4.16 

11    3  51.33 

8 

11    5  35.03 

0.006 

6  49  31.2 

56.36 

2  12.49 

0.840 

15  54.60 

1  4.12 

11    7  47.88 

9 

11    911.07 

8.000 

6  26  55.8 

56.50 

2  32.94 

0.865 

16  54.85 

1  4.11 

11 11  44.44 

10 

11 12  46.95 

8.002 

+  54  14.9 

-56.81 

-  2  63.57 

-0.802 

15  65.10 

1  4.09 

11 15  40.99 

11 

11  16  22.67 

8.086 

4  41  28.9 

57.01 

314.34 

0.868 

15  66.36 

1  4.07 

11  19  37.54 

12 

11  19  58.25 

8.060 

4  18  38.1 

57.21 

3  35.26 

0.874 

16  55.61 

1  4.05 

11  23  34.09 

13 

11  23  33.71 

8.075 

3  55  43.0 

57.38 

3  56.29 

0.870 

16  55.88 

1  4.04 

11  27  30.66 

14 

1127    9.07 

8.071 

3  32  43.8 

57.54 

4  17.43 

0.883 

15  56.14 

1  4.03 

11  31  27.20 

15 

1130  44.34 

8.060 

+  3    9  40.9 

-^7.00 

-  4  38.66 

-0>W6 

15  66.40 

1  4.02 

11  35  23.75 

16 

11  34  19.56 

8.067 

2  46  34.5 

57.83 

4  59.92 

0.887 

16  66.67 

1  4.01 

11  39  20.31 

17 

11  37  54.74 

8.066 

2  23  24.9 

57.06 

5  21.24 

0.880 

16  66.94 

1  4.01 

11 43  16.86 

18 

11  41  29.90 

8.965 

2    012.7 

58.06 

5  42.68 

0.880 

15  67.20 

1  4.01 

11  47  13.41 

19 

1145    5.06 

8.066 

1  36  57.8 

58.16 

6   3.90 

0.888 

16  67.46 

1  4.01 

1151    9.96 

20 

11  48  40.26 

8.068 

+  1  13  40.8 

-6SJK 

-  6  25.20 

-0JW7 

15  67.73 

1  4.02 

1155    6.62 

21 

11  52  15.52 

8.071 

0  50  21.9 

58.32 

6  46.43 

0.883 

16  67.99 

1  4.03 

1159    3.07 

22 

11  55  50.86 

8.075 

0  27    1.4 

58.38 

7    7.59 

0.880 

16  58.25 

1  4.04 

12    2  59.62 

23 

11  59  26.31 

8.060 

+  03  39.6 

58.43 

7  28.66 

0.875 

15  58.52 

1  4.06 

12    6  56.17 

24 

12    3    1.88 

8.065 

-  019  43.1 

58.46 

7  49.67 

0.860 

15  58.78 

1  4.07 

12  10  52.72 

25 

12    6  37.61 

8.003 

-043    6.4 

-58.47 

-  8  10.32 

-0.802 

15  69.05 

1  4.10 

12  14  49.28 

26 

12  10  13.52 

0.001 

1    6  30.1 

58.48 

8  30.91 

0.864 

16  69.31 

1  4.13 

12  18  45.83 

27 

12  13  49.62 

0.000 

1  29  53.7 

58.48 

8  61.31 

0.845 

15  69.58 

1  4.16 

12  22  42.38 

28 

12  17  25.96 

0.018 

1  53  16.8 

58.44 

9  11.48 

0.880 

15  69.85 

1  4.19 

12  26  38.93 

29 

12  21    2.51 

0.020 

2  16  39.1 

58.41 

9  31.41 

0.820 

16   0.11 

1  4.22 

12  30  35.49 

30 

12  24  39.33 

0.040 

-  2  40   0.3 

-58.35 

-  9  51.09 

-0.815 

16   0.38 

1  4.26 

12  34  32.04 

1 

12  28  16.43 

0.062 

-  3    3  20.0 

-.58 .28 

-10  10.49 

-0.802 

16   0.66 

1  4.30 

12  38  28.69 

Note.— For  mean  time  JnterraJ  o/Kmidlaiiiettf  pasting  nwrVAWin ,  «ibU%Bt  ».\& ltqm.>^ <^aHKA^aB^w?<^ 
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SUN,  1918. 


FOR  WASfflNGTON 

APPARENT  NOON. 

Bk 

Tt 
Veai 

Date. 

Apparent 
Ascensioii. 

Var. 
Hwr. 

Apparent 
Decimation. 

Var. 
H«ir. 

Equation 

oTTima. 

Mean— App. 

Var. 
Hmir. 

Semi- 
diameter. 

8.T.af 

SenLPaaa 

Utrid. 

h  m      9 

s 

•        t         n 

»f 

m      8 

8 

#      It 

m     8 

h  1 

Oct.       1 

12  28  16.43 

9.062 

-  3    3  20.0 

--58.2B 

-10  10.49 

-0.802 

16   0.66 

1  4.30 

12  3 

2 

12  31  53.82 

9.00S 

3  26  87.7 

58.19 

10  29.61 

0.790 

16   0.93 

1  4.34 

12  4 

3 

12  35  31.52 

9.078 

3  49  53.2 

58.09 

10  48.41 

0.770 

16    1.20 

1  4.38 

12  4 

4 

12  39    9.54 

9.092 

4  13    6.0 

57.97 

11    6.88 

0.703 

16    1.47 

1  4.43 

12  6 

5 

12  42  47.92 

9.100 

4  36  15.8 

57.84 

11  25.00 

0.748 

16    1.76 

1  4.48 

12  5 

6 

12  46  26.66 

9.122 

-  4  59  22.2 

-67.69 

-11  42.77 

-0.733 

16    2.03 

1  4.64 

12  5 

7 

12  50    5.77 

9.138 

5  22  24.9 

57.52 

12   0.17 

0.710 

16    2.31 

1  4.60 

13 

8 

12  53  45.28 

9.155 

5  45  23.4 

57.34 

12  17.16 

0.099 

16   2.69 

1  4.66 

13 

9 

12  67  25.21 

9.173 

6    817.4 

57.15 

12  33.76 

0.082 

16    2.87 

1  4.72 

131 

10 

13    1    5.56 

9.191 

6  31    6.4 

50.93 

12  49.90 

0.004 

16    3.16 

1  4.79 

131 

11 

13   4  46.36 

9.210 

-  6  53  50.3 

-50.71 

-13    5.61 

-0.045 

16    3.43 

1  4.86 

131 

12 

13    8  27.63 

9.229 

7  16  28.3 

50.46 

13  20.86 

0.020 

16    3.71 

1  4.93 

13  2 

13 

1312   9.37 

9.249 

7  39    0.4 

50.20 

13  35.62 

0.006 

16    3.99 

1  6.01 

13  2 

14 

13  15  51.62 

9.271 

8    126.1 

65.93 

13  49.89 

0.583 

16   4.28 

1  6.09 

13  2 

15 

13  19  34.38 

9.293 

8  23  45.0 

55.04 

14    3.64 

0.501 

16   4.55 

1  6.17 

13  3 

16 

13  23  17.68 

9.316 

-  8  45  56.8 

-55.33 

-14  16.86 

-0.539 

16   4.83 

1  6.26 

13  3 

17 

13  27    1.54 

9.339 

9    8    1.0 

65.01 

14  29.51 

0.510 

16    5.11 

1  6.34 

13  4 

18 

13  30  45.98 

9.304 

9  29  57.4 

54.08 

14  41.59 

0.491 

16    5.39 

1  6.42 

13  4 

19 

13  34  31.01 

9.390 

9  51  45.6 

54.32 

14  63.09 

0.400 

16    5.66 

1  6.61 

13  4 

20 

13  38  16.66 

9.410 

10  13  24.9 

53.90 

15    3.96 

0.439 

16    5.93 

1  6.60 

13  5 

21 

13  42   2.96 

9.443 

-10  34  55.7 

-^JS8 

-15  14.18 

-0.412 

16    6.20 

1  5.70 

13  5 

22 

13  45  49.92 

9.471 

10  56  17.0 

53.18 

15  23.75 

0.384 

16    6.46 

1  6.79 

14 

23 

13  49  37.67 

9.500 

11  17  28.6 

52.77 

15  32.64 

0.350 

16    6.73 

1  5.89 

14 

24 

13  53  25.92 

9.529 

11  38  30.0 

62.85 

15  40.81 

0.320 

16    6.98 

1  6.99 

14 

26 

13  57  15.00 

9JS00 

1159  21.0 

51.90 

15  48.28 

0.290 

16    7.23 

1  6.09 

141 

26 

14    1    4.80 

9.591 

-12  20    1.1 

-^1.44 

-15  55.01 

-0.205 

16    7.50 

1  6.20 

14  1 

27 

14    4  55.34 

9.022 

12  40  29.9 

50.90 

16   0.99 

0.233 

16    7.75 

1  6.30 

14  2 

28 

14    8  46.66 

9.054 

13    0  47.0 

50.46 

16    6.21 

0.202 

16    8.00 

1  6.41 

14  2 

29 

14  12  38.75 

9.087 

13  20  51.9 

49.96 

16  10.66 

0.109 

16    8.25 

1  6.52 

14  2 

30 

14  16  31.62 

9.719 

13  40  44.3 

49.41 

16  14.35 

0.137 

16    8.50 

1  6.63 

14  3 

31 

14  20  25.28 

9.752 

-14    0  23.7 

-48.80 

-16  17.24 

-0.104 

16    8.76 

1  6.74 

14  3 

Nov.      1 

14  24  19.73 

9.780 

14  19  49.8 

48.30 

16  19.34 

0.071 

16   9.00 

1  6.85 

14  4 

2 

14  28  14.99 

9.819 

14  39    2.0 

47.71 

10  20.63 

0.037 

16   9.25 

1  6.96 

14  4 

3 

14  32  11.07 

9.853 

14  57  59.9 

47.11 

16  21.10 

-O.003 

16   9.49 

1  7.09 

14  4 

4 

14  36    7.95 

9.887 

15  16  43.3 

40.50 

16  20.78 

40.031 

16   9.74 

1  7.20 

14  5 

5 

14  40    5.66 

9.921 

-15  3511.6 

-15.85 

-16  19.62 

40.005 

16    9.99 

1  7.31 

14  5 

6 

14  44    4.20 

9.950 

15  53  24.4 

45.20 

16  17.65 

0.009 

16  10.23 

1  7.44 

15 

7 

14  48    3.55 

9.990 

16  1121.4 

44.54 

16  14.86 

0.133 

16  10.47 

1  7.56 

15 

8 

14  52    3.74 

10.025 

16  29    1.9 

43.84 

16  11.23 

0.108 

16  10.71 

1  7.68 

16 

9 

14  56   4.75 

10.069 

16  46  25.8 

43.14 

16    6.78 

0.202 

16  10.95 

1  7.80 

151 

10 

15    0    6.60 

10.094 

-17    3  32.6 

-12.41 

-16    1.50 

+0.237 

16  11.19 

1  7.92 

161 

11 

15   4    9.28 

10.128 

17  20  21.9 

41.08 

15  55.39 

0.271 

16  11.42 

1  8.04 

15  i 

12 

15    8  12.79 

10.103 

17  36  53.2 

40.93 

15  48.46 

0.300 

16  11.66 

1  8.16 

15  2 

13 

15  12  17.13 

10.198 

17  53    6.1 

40.15 

15  40.70 

0.340 

16  11.88 

1  8.28 

15  2 

14 

15  16  22.30 

10.232 

18    9    0.5 

39.37 

15  32.11 

0.375 

16  12.11 

1  8.40 

15  5 

15 

15  20  28.30 

10.267 

-18  24  35.8 

-38JJ7 

-15  22.68 

•fO.410 

16  12.33 

1  8.51 

16  J 

16 

15  24  35.14 

10. .%2 

-18  39  51.5 

-37.74 

-15  12.43 

+0.444 

16  12.54 

1  8.62 

16  5 

Kon.^For  mean  time  Interval  of  semidlamster  paaatais  isflc\A!lan,  «i\>Xz%c\.^ 
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FOR  WASfflNGTON  APPARENT  NOON. 


Sidereal 

Bate. 

Apparent 

Right 
Aaoansion. 

Var. 
Hour. 

Apparent 
Declmatioo. 

Var. 
Hour. 

EquatiaD 

orrime. 

Mean— App. 

Var. 

per 

Hoor. 

Seml- 
dlameter. 

8.  T.  of 

3em.  Pass. 

Merld. 

Time  of 
Mean  Noon. 

h  m      s 

s 

c          /           // 

tt 

m      8 

8 

/      // 

m      8 

h  m      8 

ov.     16 

15  24  35.14 

10.302 

-18  89  51.5 

-37.74 

-15 12.43 

40.444 

16  12.54 

1    8.62 

15  39  50.07 

17 

15  28  42.81 

10.337 

18  54  47.4 

36.91 

15   1.35 

0.479 

16  12.75 

1    8.75 

15  43  46.63 

18 

15  32  51.32 

10.371 

19    9  23.3 

36.07 

14  49.43 

0.514 

16  12.95 

1    8.86 

15  47  43.19 

19 

15  37    0.66 

10.406 

19  23  38.4 

35.19 

14  36.69 

0.548 

16  13.16 

1    8.97 

15  51  39.74 

20 

15  41  10.83 

10.441 

19  37  32.6 

34.32 

14  23.11 

0.583 

16  13.35 

1    9.09 

15  55  36.30 

21 

15  45  21.82 

10.475 

-19  51    5.6 

-33.43 

-14   8.70 

+0.617 

16  13.55 

1    9.20 

15  59  32.86 

22 

15  49  33.65 

10.500 

20    4  16.9 

32.51 

13  63.48 

0.651 

16  13.73 

1    9.31 

16    3  29.41 

23 

15  53  46.29 

10.543 

2017    6.2 

31.59 

13  37.43 

0.6S5 

16  13.92 

1    9.42 

16    7  25.97 

24 

15  57  59.75 

10.577 

20  29  33.1 

30.66 

13  20.69 

0.718 

16  14.10 

1    9.53 

161122.53 

25 

16    2  13.98 

10.610 

20  41  37.2 

29.69 

13    2.96 

0.751 

16  14.27 

1    9.63 

16  15  19.08 

26 

16    6  29.00 

10.642 

-20  53  18.3 

-28.72 

-12  44.54 

40.784 

16  14.44 

1    9.73 

16  19  16.64 

27 

16  10  44.79 

10.674 

21    4  35.9 

27.74 

12  25.36 

0.815 

16  14.61 

1    9.83 

16  23  12.20 

28 

16  15    1.33 

10.704 

21 15  29.7 

26.75 

12   5.43 

0.846 

16  14.77 

1    9.93 

16  27    8.76 

29 

16  19  18.59 

10.734 

21  25  59.6 

25.73 

11 44.79 

0.875 

16  14.93 

1  10.03 

16  31    5.31 

30 

16  23  36.55 

10.763 

2136   4.9 

24.71 

1123.44 

0.004 

16  16.08 

1  10.12 

16  36    1.87 

>ec.       1 

16  27  55.21 

10.791 

-21  45  45.7 

-23.68 

-11    1.40 

+0.932 

16  15.24 

1 10.21 

16  38  58.42 

2 

16  32  14.51 

10.818 

2155    1.3 

22.62 

10  38.72 

0.059 

16  15.40 

110.30 

16  42  54.98 

3 

16  36  34.47 

10.844 

22    3  51.7 

21.56 

10  15.38 

0.984 

16  15.55 

1  10.39 

16  46  51.54 

4 

16  40  55.03 

10.869 

22  12  16.5 

20  JO 

9  51.44 

1.009 

16  16.69 

1  10.47 

16  60  48.10 

5 

16  4516.17 

10.898 

22  20  15.5 

19.42 

9  26.94 

1.033 

16  16.84 

110.65 

16  64  44.66 

6 

16  49  37.86 

10.914 

-22  27  48.4 

-18.33 

-  9    1.87 

+1.056 

16  15.98 

1 10.61 

16  68  41.21 

7 

16  54    0.07 

10.935 

22  34  55.0 

17.22 

8  36.28 

1.076 

16  16.11 

1 10.68 

17    2  87.77 

8 

16  58  22.79 

10.956 

22  41  36.1 

16.11 

810.20 

1.096 

16  16.26 

1 10.76 

17    6  34.33 

9 

17    2  45.96 

10.976 

22  47  48.5 

15.00 

7  43.66 

1.115 

16  16.37 

1 10.81 

17  10  30.88 

10 

17    7    9.55 

10.992 

22  53  34.9 

13.87 

7  16.69 

1.133 

16  16.50 

1  10.87 

17  14  27.44 

11 

17  11  33.56 

11.008 

-22  58  54.2 

-12.74 

-  6  49.32 

+1.148 

16  16.61 

1 10.93 

17  18  24.00 

12 

17  15  57.93 

11.023 

23    3  46.1 

11.60 

6  21.68 

1.163 

16  16.72 

1 10.98 

17  22  20.66 

13 

17  20  22.64 

11.036 

23    8  10.6 

10.44 

6  63.60 

1.177 

16  16.83 

111.03 

17  26  17.12 

14 

17  24  47.67 

11.049 

23  12    7.6 

9.29 

5  26.12 

1.189 

16  16.94 

1 11.07 

17  30  13.67 

15 

17  29  12.98 

11.060 

23  15  36.8 

8.14 

4  66.46 

1.200 

16  17.04 

1  11.11 

17  34  10.23 

16 

17  33  38.54 

11.070 

-23  18  38.2 

-6.97 

-  4  27.63 

+1.210 

16  17.13 

1 11.15 

17  38    6.79 

17 

17  38   4.33 

11.079 

23  2111.6 

5.81 

3  68.37 

1.219 

16  17.22 

111.18 

17  42   3.35 

18 

17  42  30.32 

11.087 

23  23  17.1 

4.64 

3  29.02 

1.227 

16  17.30 

1 11.21 

17  46  69.91 

19 

17  46  56.47 

11.093 

23  24  54.3 

3.47 

2  69.49 

1.233 

16  17.36 

111.22 

17  49  56.46 

20 

17  51  22.77 

11.098 

23  26    3.4 

2.29 

2  29.84 

1.238 

16  17.43 

111.23 

17  53  63.02 

21 

17  55  49.18 

11.102 

-23  26  44.1 

-  1.11 

-  2   0.06 

+1.248 

16  17.49 

111.24 

17  67  49.58 

22 

18   015.68 

11.105 

23  26  56.7 

+  0.07 

130.21 

1.244 

16  17.55 

111.26 

18    146.14 

23 

18   4  42.23 

11.106 

23  26  40.8 

1.26 

1    0.31 

1.346 

16  17.60 

1 11.26 

18    6  42.70 

24 

18   9    8.78 

11.106 

23  25  66.7 

2.4S 

0  30.39 

1.246 

16  17.64 

111.26 

18    9  39.26 

25 

18  13  35.30 

11.104 

23  24  44.3 

3.61 

-  0   0.49 

1JM5 

16  17.68 

111.24 

18  13  35.81 

26 

18  18    1.80 

11.101 

-23  23    3.6 

+  4.78 

+  0  29.35 

+1.242 

16  17.72 

111.23 

18  17  32.37 

27 

18  22  28.19 

11.097 

23  20  64.6 

5.96 

0  69.U 

1.237 

16  17.76 

1 11.21 

18  21 28.93 

28 

18  26  54.46 

11.090 

23  18  17.5 

7.13 

1  28.74 

1.232 

16  17,76 

1 11.19 

18  25  25.49 

29 

18  31  20.57 

11.083 

23  15  12.2 

8.30 

1  68.21 

1.224 

16  17.78 

1  11.16 

18  29  22.04 

30 

18  35  46.48 

11.075 

23  11  38.9 

9.47 

2  27.48 

1.215 

16  17.80 

1  11.13 

18  33  18.60 

31 

18  40  12.16 

11.065 

-23    7  37.7 

+10.63 

+  2  66.62 

+1.205 

16  17.81 

1  11.10 

18  37  15.16 

Note.— For  mean  time  interval  of  semidiamcter  passing  meridian,  subtract  0*.19  from  the  sidereal  interval. 


522  MOON-CTJLMINATIONS,  1918, 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WA8HINGT0H. 


Jan.  as.  U  Detective  ll\amlnal.\on  at  N.  0 


MOON-CULMINATIONS,  1918.  52S 

FOB  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTOK. 


Jul  at,  U  DtdKttva  Ulumbu 


524  MOON-CULMINATIONS,  1918. 

FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  ICERIDIAN  OF  WASHINOTOH. 


Feb.  la,  V  DelsetSvt  IJIiunliMlkii]  at  N.  (f'.SZ. 
Feb.SO.  UDehetlvBlliinaiiaHoaoIS.V.VL 
Ftb.23,  VDelfClivemanitia,XV>a(tl8.VXi. 


MOON-CULMINATIONS,  1918.  525 

FOB  TBANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


»,  17  IMMtlt*  Qlmn^^kaotA  V».  Hh.  It,  U  IM)«h*mamtaMl(&<A&.4>  ^. 


MOON-CULMINATIONS,  1918. 

I  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINOTON. 


ApT.l.UDcIaeUTelUui^mlkraQtK.Qr'ill. 
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+  043  7.915.3 

5.1 

0.34 

19 

23  43 

153815.27 

-1857   1.7 

6.1 

5.0 

0.35 

7 

23    7 

12 12  40.35 

+  0 13 17.8'  5.3 

5.1 

0.34 

20 

23  44 

154324.24 

191621.9 

5.1 

6.0 

0.36 

8 

23    7 

12 17 14.94 

-01634.7 

5.3 

6.1 

0.34 

21 

23  45 

154834.44 

193510.1 

5.1 

5.0 

0.36 

9 

23    8 

12  21 49.60 

04628.6 

5.3 

6.1 

0.34 

22 

23  46 

165345.86 

196326.5 

5.1 

6.0 

0.35 

10 

23    9 

12  26  24.37 

1 16  23.2 

5.3 

5.1 

0.34 

23 

23  48 

15  58  68.49 

2011   7.5 

5.1 

5.0 

0.36 

11 

23    9 

123059.27 

-  1 46 18.0 

5.2  5.1 

0.34 

24 

23  49 

16  412.32 

-202815.2 

5.1 

5.0 

0.36 

12 

2310 

123534.37 

2 16 12.1 

5.2 

6.1 

0.34 

25 

23  50 

16  927.31 

204447.9 

5.1 

6.0 

0.36 

13 

2311 

1240  9.68 

246  4.6 

6.2 

5.1 

0.34 

26 

23  52 

16 14  43.47 

21  045.0 

6.1 

5.0 

0.36 

14 

2311 

124445.27 

3 16  55.0 

6.2 

6.1 

0.34 

27 

23  53 

1620  0.75 

2116   5.7 

6.1 

6.0 

0.36 

15 

2312124921.15 

34542.4 

5.2 

6.1 

0.34 

28 

23  64 

162519.14 

213049.5 

6.1 

6.0 

0.36 

16 

231312  5357.38 

-41626.1 

5.2 

5.1  jO.34 

29 

23  66 

163038.60 

-21 44  55.7 

5.1 

6.0 

0.36 

17 

2313 

12  58  34.00 

445   5.4 

5.2 

6.1  0.34 

30 

23  57 

163569.11 

215823.7 

5.1 

5.0 

0.36 

18 

2314 

13  311.07      51439.5 

1 

5.2 

6.1 

0.34 

Dec.  1 

23  68 

16  41 20.61 

221112.7 

6.1 

5.0 

0.36 

19 

231513   7  48.61 

544   7.6 

5.2 

6.1 

0.34 

3 

0   0 

164643.09 

222322.4 

5.2 

5.0 

0.36 

20 

23  15 13 12  26.66 

61329.1 

6.2 

6.1 

0.34 

4 

0   1 

1652  6.49 

223452.1 

6.2 

5.0 

0.36 

21 

23161317   5.26 

1 

-  6  42  43.0 

6.2 

5.0 

0.34 

6 

0   3 

16  67  30.77 

-224641.2 

5.2 

5.0 

0.36 

22 

2317132144.48 

7 11 48.9 

6.2 

5.0 

0.34 

6 

0  4 

17  255.88 

225649.3 

5.2 

6.0 

0.36 

23 

23  1713  26  24.33 

74045.8 

6.2 

6.0 

0.34 

7 

0   6 

17  821.78 

23  516.0 

5.2 

6.0 

0.36 

24 

23181331  4.86 

8  932.9 

6.2 

6.0 

0.34 

8 

0   7 

17 13  48.40 

2314  0.7 

5.2 

6.0 

0.36 

25 

23  19133546.12 

838  9.4 

6.2 

6.0 

0.34 

9 

0   9 

17 19 16.71 

2322  3.0 

6.2 

6.0 

0.36 

26 

23  20 13  40  28.12 

-9  634.5 

6.2 

6.0 

0.34 

10 

010 

172443.63 

-23  29  22.6 

6.2 

6.0 

0.36 

27 

23  20134510.91 

93447.6 

6.2 

6.0 

0.34 

11 

012 

173012.11 

233659.1 

6.2 

6.0 

0.36 

28 

23  21 13  49  54.52 

10  247.8 

6.2 

6.0 

0.34 

12 

013 

173541.10 

234152.2 

6.2 

6.0 

0.37 

29 

23  22135438.99 

1 

103034.1 

6.2 

6.0 

0.34 

13 

015 

17  41 10.54 

2347  1.5 

5.2 

5.0 

0.37 

30 

23  23135924.35 

1 

1058  5.8 

6.2 

6.0 

0.34 

14 

016 

17  46  40.37 

23  61 26.9 

5.2 

6.0 

0.37 

31 

23  2414   410.63 

-112522.3 

6.2 

6.0 

0.34 

15 

018 

17  52 10.62 

-2355  8.2 

6.2 

6.0 

0.37 

Nov.  1 

23  2414   857.85 

1 

11 52  22.6 

6.2 

6.0 

0.34 

16 

020 

17  6740.94 

2358  4.9 

6.2 

6.0 

0.37 

2 

23  25141346.05 

1 

1219  6.9 

5.2 

6.0 

0.34 

17 

0  21 

18  311.57 

24  017.1 

6.2 

6.0 

0.37 

3 

23  26.14 18  35.25 

124531.4 

6.2 

6.0 

0.34 

18 

023 

18  842.34 

24  144.7 

6.2 

6.0 

0.37 

4 

23  2714  2325.48 

1 

13 11 38.3 

6.2 

6.0 

0.34 

19 

024 

181413.18 

24  227.3  6.2 

6.0 

0.37 

5 

23  28 14  28 16.75 

-13  37  25.8 

5.2 

6.0 

0.34 

20 

0  26 

18 19  44.05 

-24  226.1  5.2 

5.0 

0.37 

6  23  291433  9.11 

1         I 

14   2  53.1 

5.1 

6.0  0.34 

21 

0  27 

182514.87 

24  138.0' 5.2 

5.0 

0.37 

7  23  301438  2.56 

14  27  59.3 

6.1 

6.0  0.34 

22 

029 

183045.66 

24  0  6.9' 5.2 

6.0 

0.37 

8 

23  31144257.12 

14  52  43.7 

6.1 

6.0 

0.36 

23 

030 

183616.10 

235749.1  5.2 

6.0 

0.37 

9 

23  32 

1447  52.83 

1617  6.5 

6.1 

6.0 

0.36 

24 

0  32 

184146.38 

23  6447.6 

5.2 

6.1 

0.37 

10 

23  33145249.68 

-1541   3.7 

5.1 

6.0 

0.36 

26 

034 

184716.37 

-2351   1.3 

5.2 

6.1 

0.37 

1123  34145747.70 

1         1 

16  437.8 

5.1 

5.0 

0.35 

26 

036 

185245.99 

234630.7 

5.2 

6.1 

0.37 

12  23  35 

15  246.90 

162746.8 

6.1 

6.0 

0.35 

27 

0  37 

186816.17 

234115.7 

5.2 

6.1 

0.37 

13  23  36 

15   747.30 

166029.9 

6.1 

6.0 

0.36 

28 

038 

19  343.86 

23  36 16.6 

6.2 

6.1  0.37 

14  23  37 

15 12  48.91 

171246.4 

6.1 

5.0 

0.36 

29 

040 

19  911.98 

232833.7 

5.2 

6.1  0.37 

1 

15  23  38151751.72 

-17  34  35.4 

5.1 

5.0 

0.35 

SO 

0  41 19 14  39.60 

-2321   7.3 

5.2 

5.1 10.37 

16 

23  39 

152255.761 

-17  66  66.2 

6.1 

6. 

0 

0.35 

31 
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UTaYL^-l  .^ 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Wash. 
Mean 

Time. 

h  m 

Ajonsion. 

Appannt 
DaemiatloiL 

Hor. 
Pw. 

1 

3 

8.  T.  of  Bern. 
Pass.  Mer. 

Date. 

Wash. 
Mean 
Time. 

Apparent 
Ri^t 

Appaivnt 
DedBbatlao. 

Hor. 
Par. 

rt 

h 

•fit 

h  m     8 

e        /        // 

s 

h  m 

h  m     8 

•    /     // 

8 

Jan.   0 

17  13 

1154   1.17 

^35  35.2 

7.7 

4.4 

0.30 

Feb.  15 

14  32 

12 13  35.55 

+2  36  17.2 

11.6 

6.7 

0.44 

1 

17  10 

115512.33 

3  29  18.5 

7.8 

4.5 

0.30 

16 

14  27 

1213  0.57 

2  41 10.2 

11.7 

6.7 

0.45 

2 

17    8 

11 56  22.01 

3  2312.1 

7.9 

4.5 

0.30 

17 

14  23 

12 12  22.70 

2  4618.9 

11.8 

6.8 

0.45 

3 

17    5 

11 57  30.17 

3  17  15.8 

7.9 

4.6 

0.30 

18 

1418 

121141.98 

2  51 43.1 

11.9 

6.8 

0.46 

4 

17    2 

115836.79 

3  11  30.1 

8.0 

4.6 

0.31 

19 

1413 

121058.42 

2  57  22.2 

12.0|  6.9 

0.46 

5 

16  59 

115941.82 

4d    5  55.4 

8.1 

4.6 

0.31 

20 

14   9 

12 10 12.06 

-^   316.1 

12.1  6.9 

0.46 

6 

16  56 

12  045.22 

3    0  31.8 

8.1 

4.7 

0.31 

21 

14   4 

12  922.93 

3   9  24.8 

12.2  7.0 

0.47 

7 

16  53 

12  146.98 

2  55  19.4 

8.2 

4.7 

0.32 

22 

13  59 

12  831.06 

3  15  46.8 

I2.2I  7.0 

0.47 

8 

16  50 

12  247.03 

2  50  18.6 

8.3 

4.8 

0.32 

23 

13  54 

12  7  36.52 

3  22  21.8 

12i3 

7.1 

0.47 

9 

16  47 

12  345.35 

2  45  29.6 

8.4 

4.8 

0.32 

24 

13  49 

12  639.34 

3  29  10.2 

12.4 

7.1 

0.47 

10 

16  4412  441.89 

+2  40  52.7 

8.4 

4.8  0.32 

25  13  44 

12  539.58 

+3  36  10.9 

12.5 

7.2 

0.48 

11 

16  41|12   536.62 

2  36  28.2 

8.5 

4.9  0.33 

26  13  39 

12  437.32 

3  43  23.2 

12.5 

7.2 

0.48 

12 

16  3812   629.49 

2  32  16.1 

8.6 

4.9 

0.33 

27 

13  34 

12  332.62 

3  50  46.7 

12.6 

7.2 

0.48 

13 

16  35 

12   7  20.47 

2  28  16.7 

8.7 

5.0 

0.33 

28 

13  29 

12  225.56 

3  58  20.6 

12.7 

7.3 

0.49 

14 

16  32 

12  8  9.53 

2  24  30.3 

8.7 

5.0 

0.33 

Mar.   1 

13  24 

12  116.22 

4   6   4.2 

12.7 

7.3 

0.49 

15 

16  29 

12  856.62 

+2  20  57.1 

8.8 

5.1  0.34 

2 

1319 

12  0  4.69 

+4  13  56.7 

12.8 

7.4 

0.49 

16 

16  26 

12  941.71 

2  17  37.1 

8.9 

5.1  0.34 

3 

1314 

115851.07 

4  21  57.3 

12.9 

7.4 

0.49 

17 

16  22 

121024.78 

2  14  30.6 

9.0 

5.2  0.34 

4 

13   9 

11 57  35.47 

4  30   5.1 

12.9 

7.4 

O.50 

18 

1619 

1211   5.77 

2  11  37.9 

9.1 

5.2  0.35 

5 

13   4 

11 56 18.00 

4  38  19.3 

13.0 

7.4 

O.50 

19 

1616 

12 11 44.65 

2    8  59.0 

9.1 

5.2 

0.35 

6 

12  58 

11 54  58.79 

4  46  38.8 

13.0 

7.5 

O.50 

20 

1613 

12 12  21.39 

+2    6  34.1 

9.2 

5.3 

0.35 

7 

12  53 

115337.96 

+4  55    2.7 

13.1 

7.5 

0.60 

21 

16   9 

12 12  55.96 

2    4  23.5 

9.3 

5.3 

0.36 

8 

12  48 

11 52 15.64 

5   3  30.0 

13.1 

7.5 

0.50 

22 

16   6 

12 13  28.30 

2    2  27.4 

9.4 

5.4 

0.36 

9 

12  42 

115051.99 

5  11 59.7 

13.2 

7.5 

0.51 

23 

16   2 

12 13  58.39 

2    0  46.0 

9.5 

5.4 

0.36 

10 

12  37 

114927.15 

5  20  30.6 

13.2 

7.6 

0.51 

24 

15  59 

12 14  26.17 

1  59  19.6 

9.6 

5.5 

0.37 

11 

12  32 

1148   1.27 

5  29    1.6 

13.2 

7.6 

0.51 

25 

15  55 

1214  51.62+158    8.3 

9.7 

5.5 

0.37 

12 

12  26 

11 46  34.53 

+5  37  31.6 

13.2 

7.6 

0.51 

26 

15  52 

12 15 14.69 

1  57  12.4 

9.7 

5.6  0.37 

13 

12  21 

1145   7.09 

5  45  59.6 

13.3 

7.6 

0.51 

27 

15  48 

121535.33 

1  56  32.1 

9.8 

5.6  0.38 

14 

12  16 

11 43  39.12 

5  54  24.3 

13.3 

7.6 

0.51 

28 

15  45 

121553.60 

156    7.5 

9.9 

5.7  0.38 

15 

1210 

11 42 10.81 

6   2  44.7 

13.3 

7.6 

0.51 

29 

15  41 

1216   9.16 

155  58.9 

10.0 

5.8 

0.38 

16 

12    5 

114042.32 

6  10  59.8 

13.3 

7.6 

0.61 

30 

15  37 

121622.26+156    6.5 

10.1 

5.8 

0.39 

17 

1159 

113913.81 

46  19   8.3 

13.3 

7.6 

0.51 

31 

15  34 

121632.77    156  30.3 

10.2  5.9  JO.39 

18 

1154 

113745.47 

6  27    9.3 

13.3 

7.6 

0.51 

Feb.  1 

15  30 

121640.63 

1  57  10.6 

10.3 

5.9  0.39 

19 

1149 

11 36 17.45 

6  35   2.0 

13.3 

7.6 

0.51 

2 

15  26 

121645.82 

158    7.7 

10.4 

6.0 

0.40 

20 

1143 

113449.92 

6  42  45.5 

13.3 

7.6 

0.51 

3 

15  22 

12 16  48.30 

1  59  21.7 

10.5 

6.0 

0.40 

21 

1138 

113323.04 

6  50  18.7 

13.3 

7.6 

0.51 

4 

1518 

12 16  48.02 

+2   0  52.5 

10.6 

6.1  0.40 

1 

22 

1132 

11 31 56.97 

4«  57  41.0 

13.3 

7.6 

0.51 

5 

1514 

121644.94 

2    2  40.4 

10.7 

6.1  0.41 

23 

1127 

113031.85 

7   4  51.5 

13.2 

7.6 

0.51 

6 

1510 

121639.04 

2    4  45.4 

10.8 

6.2 

0.41 

24 

1122 

1129   7.84 

7  11 49.4 

13.2 

7.6 

0.51 

7 

15    6|12 16  30.30 

2    7    7.6 

10.9 

6.2 

0.42 

25 

1117 

11 27  45.07 

7  18  34.1 

13.2 

7.6 

0.51 

8 

15    2 

121618.67    2    9  47.1 

10.9 

6.3 

0.42 

26 

11  11 

11 26  23.69 

7  25   4.7 

13.1 

7.5 

0.51 

9 

14  58 

1216  4.13+2  12  43.6 

ii.o;  6.3 

0.42 

27 

11    6 

1125  3.84 

+7  31  20.9 

13.1 

7.5 

0.51 

10 

14  53 

121546.69    2  15  57.3 

ll.lj  6.4  0.43 

28 

11    1 

112345.62 

7  37  21.9 

13.1 

7.5 

0.60 

11 

14  49 

12 15  26.32 

2  19  27.9 

11.2 

6.5  ;0.43 

29 

10  56 

112229.17 

7  43    7.3 

13.0 

7.5 

0.60 

12 

14  45 

1215  3.01 

2  23  15.4 

11.3 

6.5  0.43 

30 

10  50 

11 21 14.60 

7  48  36.5 

13.0 

7.4 

0.60 

13 

14  41 

12 14  36.78 

2  27  19.6 

11.4!  6.6  0.44 

1 

31 

10  45 

1120  2.03 

7  53  49.1 

12.9 

7.4 

O.60 

14 

14  361214   7.62 

+2  31  40.3 

11.5  6.6  0.44 

Apr.    1  10  40 

111851.55 

+7  58  44.7 

12.9 

7.4 

0.60 

jaj. 

14  32j 

121335.55^ 

+2  36  17.2 

11.6 

,6.7 

0.441 

1 

2 

^10  35 

11 17  43.27 

+8   3  23.0 

12.8 

7.4 

0.49 
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FOR  TRANSIT  AT  WASfflNGTON. 


Date. 

Wash. 
Mean 

Time. 

h  m 

Apparent 

IHght 
Ascension. 

Apparent 
Dedmation. 

Hot. 
Par. 

Polar 
Semidiam. 

Date. 

III 

Ascension. 

Apparent 
Dedbaticn. 

Hot. 
Par. 

ii 

§ 

h 

m     s 

•    /    // 

00 

10 

S 

h  m 

h  m      s 

•    /    // 

S 

>ct.    1 

18  20 

7 

133.72 

+223241.1 

1.7 

18.3 

1.41 

Nov.15 

15  29 

7    7  28.84 

+222811.5 

2.0 

20.9 

1.61 

2 

1817 

7 

168.79 

2232  9.4 

1.7 

18.3 

1.41 

16 

15  25 

7    7  17.57 

222836.8 

2.0 

21.0 

1.61 

3 

1813 

7 

2  23.16 

223138.6 

1.7 

18.4 

1.41 

17 

16  21 

7    7    5.47 

2229  3.6 

2.0 

21.0 

1.62 

4 

1810 

7 

2  46.82 

2231  8.4 

1.7 

18.4 

1.42 

18 

1517 

7    6  52.56 

222931.5 

2.0 

21.1 

1.62 

5 

18    6 

7 

3    9.77 

223039.2 

1.7 

18.5 

1.42 

19 

1512 

7    6  38.82 

2230  0.8 

2.0 

21.1 

1.62 

6 

18    2 

7 

3  32.00 

+223011.0 

1.7 

18.6 

1.43 

20 

15    8 

7    6  24.27 

+223031.2 

2.0 

21.2 

1.63 

7 

17  59 

7 

3  63.49 

222943.8 

1.7 

18.6 

1.43 

21 

15   4 

7    6    8.92 

2231  3.0 

2.0 

21.2 

1.63 

8 

17  65 

7 

4  14.25 

222917.6 

1.7 

18.7 

1.43 

22 

16   0 

7    5  62.77 

223136.1 

2.0 

21.3 

1.64 

9 

17  52 

7 

4  34.28 

222862.3 

1.8 

18.7 

1.44 

23 

14  56 

7    6  35.82 

223210.3 

2.0 

21.3 

1.64 

10 

17  48 

7 

4  63.66 

222828.1 

1.8 

18.8 

1.44 

24 

14  52 

7    518.08 

223245.7 

2.0 

21.4 

1.64 

11 

17  44 

7 

512.08 

+2228  4.9 

1.8 

18.8 

1.45 

25 

14  47 

7    4  69.57 

+223322.1 

2.0 

21.4 

1.65 

12 

17  41 

7 

5  29.85 

222742.9 

1.8 

18.9 

1.45 

26 

14  43 

7    4  40.29 

223359.6 

2.0 

21.5 

1.65 

13 

17  37 

7 

5  46.86 

222721.9 

1.8 

19.0 

1.46 

27 

14  39 

7    4  20.25 

223438.3 

2.0 

21.6 

1.66 

14 

17  33 

7 

6   3.09 

2227  2.0 

1.8 

19.0 

1.46 

28 

14  34 

7    3  69.46 

223618.0 

2.0 

21.6 

1.66 

16 

17  30 

7 

618.64 

222643.3 

1.8 

19.1 

1.47 

29 

14  30 

7    3  37.94 

223668.6 

2.0 

21.6 

1.67 

16 

17  26 

7 

6  33.22 

+222625.8 

1.8 

19.1 

1.47 

30 

14  26 

7    316.71 

+223640.2 

2.0 

21.7 

1.67 

17 

17  22 

7 

6  47.12 

2226  9.5 

1.8 

19.2 

1.47 

Dec.  1 

14  22 

7    2  62.77 

223722.7 

2.0 

21.7 

1.67 

18 

17  19 

7 

7    0.23 

222554.4 

1.8 

19.3 

1.48 

2 

1417 

7    2  29.13 

2238  6.1 

2.0 

21.8 

1.68 

19 

17  15 

7 

7  12.64 

222640.6 

1.8 

19.3 

1.48 

3 

1413 

7    2    4.82 

223850.3 

2.0 

21.8 

1.G8 

20 

17  11 

7 

7  24.06 

222528.0 

1.8 

19.4 

1.49 

4 

14    9 

7    139.84 

223935.3 

2.0 

21,9 

1.63 

21 

17    7 

7 

7  34.76 

+222616.7 

1.8 

19.4 

1.49 

5 

14    4 

7    114.22 

+224021.0 

2.0 

21.9 

1.G9 

22 

17    4 

7 

7  44.66 

2225  6.8 

1.8 

19.5 

1.60 

6 

14    0 

7    0  47.97 

2241   7.4 

2.0 

21.9 

1.G9 

23 

17    0 

7 

7  63.73 

222468.1 

1.8 

19.6 

1.60 

7 

13  56 

7    0  21.10 

224154.4 

2.1 

22.0 

1.C9 

24 

16  56 

7 

8    1.99 

222450.7 

1.8 

19.6 

1.61 

8 

13  61 

6  69  53.64 

224242.0 

2.1 

22.0 

1.70 

25 

16  52 

7 

8    9.41 

222444.8 

1.8 

19.7 

1.51 

9 

13  47 

6  69  25.61 

224330.1 

2.1 

22.0 

1.70 

26 

16  48 

7 

816.00 

+222440.2 

1.8 

19.7 

1.52 

10 

13  42 

6  58  57.05 

+224418.8 

2.1 

22.1 

1.70 

27 

16  45 

7 

8  21.76 

222437.1 

1.8 

19.8 

1.52 

11 

13  38 

6  68  27.95 

2246  7.9 

2.1 

22.1 

1.70 

28 

16  41 

7 

8  26.67 

222436.5 

1.9 

19.8 

1.52 

12 

13  34 

6  67  68.33 

224567.4 

2.1 

22.1 

1.70 

29 

16  37 

7 

8  30.73 

222435.3 

1.9 

19.9 

1.53 

13 

13  29 

6  67  28.21 

224647.3 

2.1 

22.2 

1.71 

30 

16  33 

7 

8  33.94 

222436.5 

1.9 

20.0 

1.53 

14 

13  25 

6  56  67.63 

224737.6 

2.1 

22.2 

1.71 

31 

16  29 

7 

8  36.29 

+22  24  39.1 

1.9 

20.0 

1.54 

16 

13  20 

6  56  26.61 

+224827.8 

2.1 

22.2 

1.71 

fov.  1 

16  25 

7 

8  37.79 

222443.1 

1.9 

20.1 

1.54 

16 

1316 

6  66  56.16 

224918.3 

2.1 

22.2 

1.71 

2  16  21 

7 

8  38.44 

222448.6 

1.9 

20.2 

1.55 

17 

1311 

6  55  23.31 

2260  9.1 

2.1 

22.3 

1.72 

3 

1617 

7 

8  38.22 

222455.5 

1.9 

20.2 

1.55 

18 

13    7 

6  64  51.07 

225069.9 

2.1 

22.3 

1.72 

4 

1613 

7 

8  37.15 

2225  4.0 

1.9 

20.3 

1.56 

19 

13    2 

6  64  18.46 

226150.9 

2.1 

22.3 

1.72 

5 

16    9 

7 

8  35.21 

+222513.9 

1.9 

20.3 

1.56 

20 

12  58 

6  53  45.61 

+225241.8 

2.1 

22.3 

1.72 

6 

16    5 

7 

8  32.42 

222525.2 

1.9 

20.4 

1.57 

21 

12  63 

6  53  12.24 

225332.8 

2.1 

22.4 

1.72 

7 

16    1 

7 

8  28.76 

222638.1 

1.9 

20.6 

1.57 

22 

12  49 

6  62  38.68 

225423.7 

2.1 

22.4 

1.72 

8 

15  57 

7 

8  24.25 

222562.4 

1.9 

20.5 

1.58 

23 

12  44 

6  52   4.87 

226514.4 

2.1 

22.4 

1.73 

9 

15  53 

7 

8  18.88 

2226  8.1 

U 

20.6 

1.58 

24 

12  40 

6  61  30.81 

2256  5.0 

2.1 

22.4 

1.73 

10 

15  49 

7 

812.65 

+222626.2 

1.9 

20.6 

1.58 

25 

12  35 

6  50  56.51 

+226655.5 

2.1 

22.4 

1.73 

11 

15  45 

7 

8   5.57 

222643.7 

1.9 

20.7 

1.59 

26 

12  31 

6  50  22.03 

225745.8 

2.1 

22.4 

1.73 

12 

15  41 

7 

7  57.65 

2227  3.6 

1.9 

20.7 

1.59 

27 

12  26 

6  49  47.40 

226835.9 

2.1 

22.4 

1.73 

13 

16  37 

7 

7  48.88 

222724.9 

1.9 

20.8 

1.60 

28 

12  22 

6  49  12.61 

225926.7 

2.1 

22.4 

1.73 

14 

16  33 

7 

7  39.27 

222747.5 

2.0 

20.9 

1.60 

29 

1217 

6  48  37.71 

23  015.1 

2.1 

22.4 

1.73 

16 

16  29 

7 

7  28.84 

+222811.5 

2.0 

20.9 

1.61 

30 

12  13 

6  48    ^^% 

.^p2.^  \  ^!5 

\'L\W.^:v*5. 

16 

16  25 

7 

7  17.67 

+222836.8 

2.0  J21.0 

1.61 

31\12   «»\ft  4T  ^1  .^V7&  \^'L5\1\'^/^'^'^ 
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FOK  TRANSIT  AT  WASHINGTON. 
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562  XJBANUS,  1918. 
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FOR  TRANSIT  AT  WASHINGTON. 
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Date. 


Wash. 
Mean 
Time. 


iptlO 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 

:t.    1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 


h  m 
10  32 

10  28 
10  24 
10  20 
1016 


10 
10 
10 
10 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


12 
8 
4 
0 

56 


Apparent 

Inght 
Aaoenskm. 


Apparent 
DecunatloQ. 


h  m  8 
214941.17 
214932.88 
21 49  24.69 
21 49 16.59 
2149  8.57 

2149  0.66 
21 48  52.85 
214845.13 
214837.53 
214830.03 


52  21 48  22.65 


48 
44 
40 
35 

31 
27 
23 
19 
15 


911 
9  7 
9  3 
8  59 
8  55 

8  51 
8  47 
8  43 
8  39 
8  35 

8  31 
8  27 
8  23 
819 


21 48 15.37 
2148  8.22 
2148  1.19 
21 47  54.28 

214747.50 
21 47  40.86 
21 47  34.34 
21 47  27.96 
2147  21.72 

21 47 15.61 
2147  9.65 
2147  3.84 
21 46  58.17 
21 46  52.66 


21 
21 
21 
21 
21 

21 
21 
21 
21 


4647.31 
4642.11 
4637.08 
4632.21 
46  27.50 


46  22.96 
46 18.59 
46 14.39 
4610.35 
815.2146   6.50 


15  811|2146   2.83 

16  8  71214559.33 
214556.00 
21 45  52.86 
214549.89 

214547.11 
214544.52 
214542.11 
214539.88 
214537.84 

214535.99 
214534.34 


17 

8  3 

18 

7  59 

19 

755 

20 

7  51 

21 

7  47 

22 

7  43 

23 

7  39 

24 

735 

25 

7  31 

26 

7  27 

// 


-13  57  57.8 
135839.7 

13  59  21.2 

14  0  2.2 
14  042.7 

-14  122.5 

14  2  1.8 

14  240.5 

14  318.6 

14  356.1 

-14  432.9 

14  5  9.2 

14  544.7 

14  619.6 

14  653.7 

-14  7  27.2 

14  8  0.0 

14  832.0 

14  9  3.3 

14  933.8 

-1410  3.6 

14 10  32.6 

1411  0.7 
14 11 28.1 
14 11 54.7 

-14 12  20.4 

14 12  45.2 

1413  9.2 
14 13  32.3 
14 13  54.6 


Hor. 
Par. 


// 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.6 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 


-14 14 15.9  0.5 
14 14  36.5  0.5 


14 14  56.0 
14 15 14.7 

14 15  32.4 

-141549.2 

1416  5.1 
14 16  20.0 

14 16  34.1 
141647.2 

-141(859.3 
14 17 10.4 
141720.6 
141729.8 

1417  38.1 

-141745.3 
-141751.6 


0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.6 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 


.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 


h 

o 


OQ 


0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 


.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 

.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 


Oct.  26 
27 
28 
29 
30 


Date. 


Nov. 


.7  0.12 


0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 


UGC. 


31 
1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 


Wash. 
Mean 
Time. 


h  m 
7  27 

7  23 
7  19 
7  15 
7  12 

7  8 
7  4 
7  0 
6  56 
6  52 

6  48 
6  44 
6  40 
6  36 
6  32 

6  28 
6  24 
6  20 
6  17 
6  13 

6  9 
6  5 
6  1 
5  57 
5  53 

5  49 
5  46 
5  42 
5  38 
5  34 

5  30 
5  26 
5  22 
5  18 
5  15 

5  11 
5  7 
5  3 
4  59 
4  55 

4  51 
4  48 
4  44 


Apparent 

ABceDBion. 


h  m  8 
21 45  34.34 
214532.87 
214531.59 
214530.51 
214529.63 

21 45  28.94 
214528.44 
214528.14 
21 45  28.04 
21 45  28.14 

214528.44 
21 45  28.93 
214529.63 
214530.58 
214531.62 

214532.91 
214534.40 
21 45  36.09 
214537.98 
214540.06 

214542.34 
214544.82 
214547.50 
21 45  50.36 

21 45  53.43 

214556.60 

2146  0.14 
2146  3.80 
2146  7.64 


Apparent 
Deomatlon. 


// 


-14 17  51.6 

14 17  56.9 

1418  1.2 
1418  4.5 
1418  6.8 

-1418  8.1 

1418  8.4 

1418  7.7 

1418  5.9 

1418  3.1 

-14 17  59.3 
14 17  54.5 
141748.7 
141741.8 
141783.8 

14 17  25.0 
14 17 15.1 
1417  4.2 
141652.3 
14 16  39.4 

-14 16  25.4 
14 16 10.4 
141554.4 
141537.5 
14 15 19.6 

-1415  0.7 
141440.7 
14 14 19.9 
14 13  58.0 
214611.67;   141335.1 

214615.90r-141311.2 


214620.31 
214624.92 
214629.72 


141246.4 
14 12  20.6 
14 11 53.8 


2146  34.71-   141126.1 


214639.88 
214645.24 

21 46  50.79 
214656.52 

2147  2.43 

2147  8.52 

214714.79 

214721.24 

4  40 1214727.86 


4  36 
4  82 


214734.67 
214741.65 


-141057.4 
14 10  27.7 
14  957.1 
14  925.6 
14  853.1 

-14  819.7 

14  745.4 

14  710.2 

14  634.1 

14  567.1 


0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 


0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 
0.11 


r-U  ^\^.^\KiA\V!^\^\V 


SUUar  ma«nituda  at  oppositkA  in  Xufoii,  V»\ft,«A. 
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NEPTUNE,  1918. 


FOR  TRANSIT  AT  WASHINGTON. 


Dftte. 

Wash. 
Mmui 

Time. 

h  m 

AacensloQ. 

Appannt 
Dedhatkm. 

Hor. 
Par. 

1 

5 

1 

00- 

Date. 

Wash. 
Men 
Time. 

h  m 

Aaoensioo. 

Appannt 
DedkMtkm. 

Hor. 
Par. 

/# 

1 

k 

h  m     8 

•    /    // 

// 

s 

h  m     8 

•     /    /# 

i 

Jan.    0 

13  54 

8  34  58.58 

+1831  0.0 

0.3 

1.3 

0.09 

Feb.  15 

10  49 

8  29  63.12 

+184961.7 

0.3 

1.3 

0.09 

1 

13  50 

8  34  52.56 

183122.6 

0.3 

1.3 

0.09 

16 

10  45 

8  29  46.83 

185014.9 

0.3 

1.3 

O.09 

2 

13  46 

8  34  46.47 

18  31 45.4 

0.3 

1.3 

0.09 

17 

10  40 

8  29  40.60 

186037.8 

0.3 

1.3 

0.09 

3 

13  42 

8  34  40.32 

1832  8.4 

0.3 

1.3 

0.09 

18 

10  36 

8  29  34.43 

1861   0.4 

0.3 

1.3 

O.09 

4 

13  38 

8  34  34.10 

183231.7 

0.3 

1.3 

0.09 

19 

10  32 

8  29  28.32 

18  51 22.9 

0.3 

1.3 

0.09 

5 

13  34 

8  34  27.82 

+183255.1 

0.3 

1.3 

0.09 

20 

10  28 

8  29  22.27 

+18  61 46.1 

0.3 

1.3 

009 

6 

13  30 

8  34  21.49 

183318.8 

0.3 

1.3 

0.09 

21 

10  24 

8  29  16.29 

1852   7.1 

0.3 

1.3 

0.09 

7 

13  26 

8  34  15.11 

183342.6 

0.3 

1.3  0.09 

22 

10  20 

8  29  10.38 

18  52  28.8 

0.3 

1.3 

0.09 

8  13  22!  8  34    8.67 

1834  6.6 

0.3 

1.3 

0.09 

23 

1016 

8  29   4.55 

18  52  60.3 

0.3 

1.3 

0.09 

9 

13  18|8  34   2.19 

183430.8 

0.3 

1.3 

0.09 

24 

1012 

8  28  58.79 

186311.4 

0.3 

1.3 

0.09 

10 

13  14  8  33  55.66 

+1834  55.1 

0.3 

1.3 

0.09 

25 

10   8 

8  28  53.11 

+18  53  32.4 

0.3 

1.3 

0.09 

11 

13  10  8  33  49.08 

183519.7 

0.3 

1.3 

0.09 

26 

10   4 

8  28  47.61 

186353.0 

0.3 

1.3 

0.09 

12 

13    6-8  33  42.46 

183544.3 

0.3 

1.3 

0.09 

27 

10   0 

8  28  41.98 

185413.2 

0.3 

1.3 

0.09 

13 

13    2  8  33  35.80 

1836  9.1 

0.3 

1.3|0.09| 

28 

956 

8  28  36.54 

185433.2 

0.3 

1.3 

0.09 

14 

12  58  8  33  29.12 

183633.9 

0.3 

1.3 

0.09 

Mar.  1 

9  52 

828  31.19 

18  54  52.9 

0.3 

1.3 

0.09 

15 

12  54  8  33  22.39 

+183659.0 

0.3 

1.3 

0.09 

2 

9  48 

8  28  25.93 

+18  56 12.3 

0.3 

1.3 

0.09 

16 

12  50i  8  33  15.63 

1837  24.1 

0.3 

1.3 

0.09 

3 

944 

8  28  20.75 

185531.4 

0.3 

1.3 

0.09 

17 

12  468  33    8.86 

1837  49.3 

0.3 

1.3 

0.09 

4 

9  40 

8  28  15.67 

18  55  60.2 

0.3 

1.3 

0.09 

18 

12  42 

8  33    2.05 

183814.5 

0.3 

1.3 

0.09 

5 

936 

8  28  10.67 

1856   8.6 

0.3 

1.3 

0.09 

19 

12  38 

8  32  55.22 

183839.9 

0.3 

1.3 

0.09 

6 

9  32 

8  28    6.77 

18  56  26.7 

0.3 

1.3 

0.09 

20 

12  34'  8  32  48.38 

+1839   6.2 

0.3 

1.3 

0.09 

7 

9  28 

8  28   0.97 

+185644.5 

0.3 

1.3 

0.09 

21 

12  30  8  32  41.52 

18  39  30.6 

0.3 

1.3 10.09 

8 

9  24 

8  27  56.26 

1857   1.9 

0.3 

1.3 

0.09 

22 

12  26'  8  32  34.66 

1839  56.1 

0.3 

1.3  0.09 

9 

920 

8  27  51.66 

18  57 18.9 

0.3 

1.3 

0.09 

23  12  22|  8  32  27.78 

184021.6 

0.3 

1.3  i0.09 

10 

916 

8  27  47.16 

18  57  35.5 

0.3 

1.3 

0.09 

24  12  18  8  32  20.89 

184047.1 

0.3 

1.3 

0.09 

11 

912 

8  27  42.76 

1867  51.9 

0.3 

1.3 

0.09 

25  12  13  8  32  14.00+1841 12.6 

0.3 

1.3 

0.09 

12 

9    8 

8  27  38.47 

+1858   7.8  0.3 

1.3 

0.09 

26 '12    98  32    7.11 

184138.0 

0.3 

1.3 

0.09 

13 

9   4 

8  27  34.30 

18  58  23.2  0.3 

1.3 

0.09 

27 '12    5  8  32    0.22 

1842   3.6 

0.3 

1.3 

0.09 

14 

9   0 

8  27  30.23 

18  58  38.4;  0.3 

1.3 

0.09 

28  12    1,8  3153.33 

184228.9 

0.3 

1.3 

0.09 

15 

856 

8  27  26.27 

185853.1 

0.3 

1.3 

0.09 

29  |ll  67 

8  31  46.45 

184254.4 

0.3 

1.3 

0.09 

16 

8  52 

8  27  22.43 

1869   7.4 

0.3 

1.3 

0.09 

30 

11  53  8  31  39.58 

+184319.7 

0.3 

1.3 

0.09 

17 

8  48 

8  27  18.71 

+18  59  21.4' 0.3 

1.3 

0.09 

31 

11  49  8  31  32.72 

184345.0 

0.3 

1.3 

0.09 

18 

844 

8  27  16.10 

18  59  35.0 

0.3 

1.3 

0.09 

Feb.   1 

1145 

8  31  25.88 

184410.3 

0.3 

1.3 

0.09 

19 

8  40 

8  27  11.61 

18  59  48.2 

0.3 

1.3 

0.09 

2 

1141 

8  31 19.05 

1844  35.5 

0.3 

1.3 

0.09 

20 

8  36 

8  27    8.23 

19  0  0.8 

0.3 

1.3 

0.09 

3 

1137 

8  3112.23    1845  0.6 

0.3 

1.3 

0.09 

21 

8  32 

8  27    4.96 

19  013.1 

0.3 

1.3 

0.09 

4 

1133 

8  31    5.45+184525.7 

0.3 

1.3  0.09 

22 

8  28 

8  27    1.83 

+19  026.0 

0.3 

1.3 

0.09 

5 

1129 

8  30  58.70'   184550.5  0.3 

1.3  0.09 

23 

8  24  8  26  58.81 

19  036.5 

0.3 

1.3 

0.09 

6 

1125 

8  30  51.96    184615.4 

0.3 

1.3  0.09 

1 

24 

820 

8  26  55.92 

19  047.4 

0.3 

1.3 

0.09 

7  1121 

8  30  45.27    184640.1  0.3 

1.3  0.09 

25 

8  16  8  26  53.16 

19  058.0 

0.3 

1.3 

0.09 

8  1117 

8  30  38.61    1847   4.5  0.3 

1.3  0.09 

26 

8  12  8  26  60.52 

19  1   8.1 

0.3 

1.3  0.09 

9 

1113 

8  30  31.97+1847  28.91  0.3 

1 

1.3  0.09 

27 

8    8 

8  26  48.00!+19   117.8 

0.3 

1.3 1 0.09 

10  11    9 

8  30  25.38    1847  53.2  0.3 

1.3  0.09 

.  28 

8   4  8  26  45.61    19   127.1 

0.3 

1.3  0.09 

11  11    6  8  3018.84:   184817.20.3 

1                                                       1 

1.3  0.09 

29 

8    0' 8  26  43.36 

19  136.0 

0.3 

1.3  0.09 

12  11    1 

8  3012.33;   184841.1:0.3 

1.3  0.09 

30 

7  56  8  26  41.22 

19  144.4 

0.3 

1.3 

0.09 

13  10  57 

8  30    5.88|   1849  4.9' 0.3 

1.3  0.09 

31 

7  62  8  26  39.21 

19   152.3 

0.3 

1.3 

0.09 

14  10  53  8  29  59.47+18 49 28.4  0.3 

1.3  0.09 

A.pr.    1 

7  48  8  26  37.34 

+19   159.8 

0.3 

1.3 

0.09 

75  J 

0  49 

J 

5  29  63.12+184951.7  0.3U.^  O.W 

■                           1 

\          ^\T^%*ift^.^ 

^^W'^  %  ^« 

^0,3 

1.3 

0.09 
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FOR  TRANSIT  AT  WASfflNGTON. 


Date. 

Wash. 
Mean 
Time. 

Asoeoslan. 

Apparent 
DecUnatloo. 

Hor. 
Par. 

3 

8.  T.  of  Sem. 
Pass.  Mer. 

Date. 

Wash. 
Mean 
Time. 

Apparent 

Ktght 
Aaoensico. 

Apparent 
DecUnatloQ. 

Hot. 
Par. 

1 

h  m 

h  m      s 

o         /         // 

// 

s 

h  m 

h  m     s 

•     /     // 

It 

8 

Apr.    1 

7  48!  8  26  37.34 

+19   159.8 

0.3 

1.3 

0.09 

Nov.16 

17    8 

8  46  66.08 

+17  49  34.6 

0.3 

1.3 

0.09 

2 

744 

8  26  36.69 

19  2  6.8 

0.3 

1.3 

0.09 

16 

17    4 

8  46  66.47 

174937.4 

0.3 

1.3 

0.09 

3 

740 

8  26  33.97 

19  213.4 

0.3 

1.3 

0.09 

17 

17    0 

8  46  64.72 

174940.8 

0.3 

1.3 

0.09 

4 

7  36 

8  26  32.48 

19  219.6 

0.3 

1.3 

0.09 

18 

16  66 

8  46  53.83 

174944.8 

0.3 

1.3 

0.09 

6 

7  32 

8  26  31.13 

19   226.2 

0.3 

1.3 

0.09 

19 

16  62 

8  46  62.81 

17  49  49.2 

0.3 

1.3 

0.09 

6 

729 

8  26  29.91 

+19   230.4 

0.3 

1.3 

0.09 

20 

16  48 

8  46  61.66 

+17  49  64.2 

0.3 

1.3 

0.09 

7 

7  25 

8  26  28.83 

19  235.1 

0.3 

1.3 

0.09 

21 

16  46 

8  46  60.37 

17  49  69.7 

0.3 

1.3 

0.09 

8 

7  21 

8  26  27.89 

19   239.3 

0.3 

1.3 

0.09 

22 

16  41 

8  46  48.96 

17  50   6.7 

0.3 

1.3 

0.09 

9 

7  17 

8  26  27.09 

19   243.1 

0.3 

1.3 

0.09 

23 

16  37 

8  46  47.39 

17  6012.3 

0.3 

1.3 

0.09 

10 

7  13 

8  26  26.41 

19   246.4 

0.3 

1.3 

0.09 

24 

16  33 

8  46  46.70 

17  5019.4 

0.3  1.3 

0.09 

11 

7    9 

8  26  25.87 

+19   249.2 

0.3 

1.3  0.09 

26 

16  29 

8  46  43.88 

+175027.0 

0.3  1.3 

0.09 

12 

7    6 

8  26  26.47 

19   2  61.6 

0.3 

1.3  0.09 

26 

16  25 

8  46  41.92 

17  5036.1 

0.3 

1.3 

0.09 

13 

7    1 

8  26  25.21 

19   2  63.6 

0.3 

1.3  0.09 

27 

16  21 

8  46  39.84 

17  6043.7 

0.3 

1.3 

0.09 

14 

6  57 

8  26  25.08 

19  2  64.9 

0.3 

1.3 

0.09 

28 

16  17 

8  46  37.63 

17  5062.9 

0.3 

1.3 

0.09 

16 

6  53 

8  26  25.09 

19  266.9 

0.3 

1.3 

0.09 

29 

1613 

8  46  36.28 

1761   2.6 

0.3 

1.3 

0.09 

16 

6  49 

8  26  26.23 

+19   2  66.3 

0.3 

1.3 

0.09 

30 

16   9 

8  46  32.80+17  6112.8 

0.3 

1.3 

0.09 

17 

6  45 

8  26  26.51 

19   266.3 

0.3 

1.3 

0.09 

Dec.   1 

16    6 

8  46  30.20 

17  61 23.6 

0.3 

1.3 

0.09 

18 

6  41 

8  26  26.93 

19   2  66.9 

0.3 

1.3 

0.09 

2 

16    1 

8  46  27.47 

17  61 34.7 

0.3 

1.3 

0.09 

19 

6  37 

8  26  26.48 

19  264.9 

0.3 

1.3 

0.09 

3 

15  57 

8  46  24.61 

17  61 46.3 

0.3 

1.3 

0.09 

20 

633 

8  26  27.18 

19   263.6 

0.3 

1.3 

0.09 

4 

16  63 

8  46  21.62 

17  61 68.6 

0.3 

1.3 

0.09 

21 

6  30 

8  26  28.00 

+19  2  61.6 

03 

1.3 

0.09 

6 

16  49 

8  46  18.61 

+17  6211.2 

0.3 

1.3 

0.09 

22 

6  26 

•  •    •  • 

8  26  28.97 

19  249.3 

0.3 

1.3 

0.09 

6 
7 
8 
9 

15  45 

15  41 

16  37 
16  33 

8  4616.28    17  6224.3 
8  46  11.93    17  6237.9 
8  46    8  47    17  52  51.0 

0.3 
0.3 
0.3 
0.3 

1.3 
1.3 
1.3 
1.3 

0.09 
0.09 

•  •    •  • 

■   •  • 

0.09 

Oct.  24 

18  34 

8  46  34.71 

+17  5048.6 

0.3 

1.3 

a     ■    • 

0.09 

8  46    4.88 

1763   6.4 

0.09 

26 

18  30 

8  46  37.12+17  5039.6 

0.3 

1.3 

0.09 

10 

16  29 

8  46    1.18 

+1763  21.4 

0.3 

1.3 

0.09 

26 

18  27 

8  46  39.39*   17  6031.0 

0.3 

1.3 

0.09 

11 

16  26 

8  46  57.37 

17  63  36.8 

0.3 

1.3 

0.09 

27 

18  23 

8  46  41.63    17  6023.1 

0.3 

1.3 

0.09 

12 

16  21 

8  46  63.44 

17  63  52.6 

0.3 

1.3 

0.09 

28 

1819 

8  46  43.64    17  6016.7 

0.3 

1.3 

0.09 

13 

1617 

8  46  49.40 

17  64  8.9 

0.3 

1.3 

0.09 

29 

18  15 

8  46  46.40 

17  60  8.8 

0.3 

1.3 

0.09 

14 

1513 

8  45  46.26 

17  64  26.6 

0.3 

1.3 

0.09 

30 

18  11 

8  46  47.13 

+17  60   2.4 

0.3 

1.3 

0.09 

16 

16   9 

8  46  41.00 

+17  6442.7 

0.3 

1.3 

0.09 

31 

18    7 

8  46  48.73 

17  49  56.6 

0.3 

1.3 

0.09 

16 

16    6 

8  46  36.64 

17  66  0.2 

0.3 

1.3 

0.09 

Nov.  1 

18    3 

8  46  60.18 

17  4961.4 

0.3 

1.3 

0.09 

17 

16    1 

8  46  32.17 

17  66 18.2 

0.3 

1.3 

0.09 

2 

17  69 

8  46  61.60 

17  49  46.7 

0.3 

1.3 

0.09 

18 

14  67 

8  45  27.60 

17  6636.6 

0.3 

1.3 

0.09 

3 

17  66  8  46  62.69 

17  4942.6 

0.3 

1.3 

0.09 

19 

14  63 

8  45  22.93 

17  6666.3 

0.3 

1.3 

0.09 

4 

17  51j  8  46  63.73 

+174938.8 

0.3 

1.3 

0.09 

20 

14  49 

8  45  18.16 

+17  56 14.4 

0.3 

1.3 

0.09 

6 

17  48  8  46  64.63 

17  49  36.7 

0.3 

1.3 

0.09 

21 

14  46 

8  45  13.29 

17  66  33.9 

0.3 

1.3 

0.09 

6 

17  44  8  46  66.40 

17  49  33.2 

0.3 

1.3 

0.09 

22 

14  41 

8  46    8.32 

176663.7 

0.3 

1.3 

0.09 

7 

17  40 

8  46  56.02 

17  49  31.2 

0.3 

1.3 

0.09 

23 

14  37 

8  45    3.27 

17  67 14.0 

0.3 

1.3 

0.09 

8 

17  36 

8  46  66.61 

174929.7 

0.3 

1.3 

0.09 

24 

14  33 

8  44  68.12 

17  67  34.6 

0.3 

1.3 

0.09 

9 

17  32 

8  46  66.86 

+17  49  28.7 

0.3 

1.3 

0.09 

25 

14  29 

8  44  62.87 

+17  67  66.6 

0.3 

1.3 

0.09 

10 

17  28 

8  46  67.08 

17  49  28.3 

0.3 

1.3 

0.09 

26 

14  26 

8  44  47.64 

17  68 16.6 

0.3 

1.3 

0.09 

11 

17  24 

8  46  67.15 

17  49  28.6 

0.3 

1.3 

0.09 

27 

14  21 

8  44  42.12 

17  58  38.2 

0.3 

1.3 

0.09 

12 

17  20 

8  46  67.09 

174929.1 

0.3 

1.3 

0.09 

28 

1417 

8  44  36.62    17  69  0.1 

0.3 

1.3 

0.09 

13 

17  16 

8  46  66.89 

17  49  30.4 

0.3 

1.3 

0.09 

29 

1413 

8  44  31.04'  176922.2 

1 

0.3 

1.3 

0.09 

14 

17  12 

8  46  66.65 

+17  49  32.2 

0.3 

1.3 

0.09 

30 

14   9 

8  44  Z^3&\V[  "^  ^«kr\\Si5\^.3\^Sf^ 

15  J 

17    8^8  46  56.08^ 

+174934.6 

0.3 

1.3 

0.09 
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558  EOLIPSES,  1918. 

In  the  year  1918  there  will  be  three  eclipses,  two  of  the  Sun  and  one  of 
the  Moon. 

I. — A  Total  Eclipse  of  {he  Sun,  1918,  June  8,  visible  at  Washington  as  a 
partial  eclipse. 

ELEMENTS  OF  THE  ECLIPSE, 

d    h    m      t 
Greenwich  mean  time  of  ^  in  right  ascenaion,  June    8  10    7  24.2 

h  m      8  St 

Sun  and  Moon's  R.  A.  5    4  39.98  Hourly  motions     10.33  and  152.10 

Sun's  declination                +22  50  23.8                Hourly  motion  +  0  13.6 

Moon's  declination              +23  17  39.1                Hourly  motion  +  0    7.4 

Sun's  equa.  hor.  parallax                  8.7  Sun's  true  semidiameter  15  45.3 

Moon's  equa.  hor.  parallax         58  39.4  Moon's  true  semidiameter  1^  58.2 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean   Lopcltade  from 

Eclipse  begins  June 

Central  eclipse  begins 

Central  eclipse  at  local  apparent  noon 

Central  eclipse  ends 

Eclipse  ends 

II. — A  Partial  Eclipse  of  ike  MooUj  1918,  June  23-24,  partly  visible  at 
Washington,  the  Moon  setting  ecUpsed;  the  beginning  visible  generally  in 
South  America  except  the  eastern  portion,  North  America  except  the  northern 
portion,  throughout  the  Pacific  Ocean  and  Australia;  the  ending  visible  gen- 
erally in  southwestern  North  America,  western  and  southern  South  America, 
throughout  the  Pacific  Ocean  and  AustraUa. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h   m      t 
Greenwich  mean  time  of  j^  in  right  ascension,  June  23  22  39  44.2 

h  m      8 
Sun's  right  ascension  6    9    7.39  Hourly  motion 

Moon's  right  ascension  18    9    7.39  Hourly  motion 


Time. 

Qreenwicfa. 

LaUt 

nde. 

d    h    m 

e 

t 

• 

0 

8    7  29.0 

-150 

20 

+16 

22 

8    8  32.2 

-129 

58 

+25 

41 

8  10    7.4 

+152 

10 

+50 

51 

8  11  42.9 

+  74 

31 

+25 

23 

8  12  46.2 

+  94 

53 

+16 

3 

// 


lo'!39 

143.63 

0     00 

-  0    2.3 

+  3  32.7 

15  44.1 

15  36.2 

Sun's  declination  +23  25  58.1  Hourly  motion 

Moon's  declination  -22  31  46.4  Hourly  motion 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter 

Moon's  equa.  hor.  parallax         57  18.4  Moon's  true  semidiameter 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d      h        m 
Moon  enters  penumbra  June    23    20      8.7' 

Moon  enters  imibra  23  21  46.4 

Middle  of  the  eclipse  23  22  28.0 

Moon  leaves  umbra  23  23  9.8 

Moon  leaves  penumbra  24  0  47.1. 

Contaote  of  Umbra  Ancles  of  Positioii  The  Moon  being  in  the  Zenifli 

with  Moon's  Limb.        from  the  North  Point.  in  Longitude 

from  Greenwich,  and  in  latttude. 

First  152  to  E.  +146    36  -22    35 

Last  165  to  W.  +166    40  -22    30 

Magnitude  of  the  eclipseaiO.135  (Moon's  diameterai.O). 


>  Greenwich  Mean  Time. 
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III. — An  Annular  Edipae  of  ihe  Sun^  1918,  December  3,  invisible  at 
ishington. 

ELEMENTS  OF  THE  ECLIPSE. 

d  h   m      s 
Greenwich  mean  time  of  ^  in  right  Mcension,  December  3  3  22  59.9 

h  m      8  f  8 

Sun  and  Moon's  R.  A.  16  36  17.31  Hourly  motions       10.84  and  133.04 


/#  /      // 


Sun's  declination               -22    3  17.5                Hourly  motion  -0  21.6 

Moon's  declination             -22  16  25.0                Hourly  motion  -1  33.1 

Sun's  equa.hor.panJlax                  8.9  Sun's  true  semidlameter  16  13.6 

Moon's  equa.  hor.  parallax         55    3.2  Moon's  true  semidiameter  14  59.3 

CIRCUMSTANCES  OF  THE  ECLIPSE, 

Greenwich  ICesn   Longitude  from 

Time.  Onenwioh.  Latitude. 

d    h    m  •      '  •      ' 

Eclipse  begins  December    3    0  21.3        +100  17  -  5  52 

Central  eclipse  begins  3  1  28.8  +119  7  -10  86 

Central  eclipse  at  local  apparent  noon  3  3  23.0  +  53  19  -36  5 

Central  eclipse  ends  3  5  14.9  -  14  59  -15  4 

£clipse  ends  3  6  22.3  +    3  53  -10  21 

The  r^ons  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down 

the  accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the 

eenwich  mean  times  of  beginning  and  ending  at  any  place  may  be  found 

bh  an  uncertainty  which  will  vary  from  three  or  four  minutes  for  a  high 

n  to  fifteen  or  twenty  minutes  when  the  Sun  is  near  the  horizon. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAIi  ECUFSB  OF  THE  SUN,  1918, 
JUNE  8. 


TOTAL  ECLIPSE 


riote  ~  '<  ho  hnum  of  bec(inninq  anclGn. 


r    JUNE   8™  1918. 


7  77me. 


ECLIPSES,  1918. 


561 


»ATH  OF  TOTAL  PHASE  DURINQ  THE  ECLIPSE  OF  THE  SUN, 

1918,  JUNE  8. 


Green- 
wich 
Mean 

Time. 

Northern  Umlt. 

Central  Line. 

Boathem  Limit. 

Duration 
of  Total 

Latltade. 

Longltade 

from 
Greenwich. 

Latitude. 

Longitude 

from 
Greenwich. 

Latltade. 

Lon^tade 

from 
Greenwich. 

Phase  on 

Central 

Line. 

•       / 

•      / 

0 

•      / 

•      / 

•       / 

•       / 

m      8 

imits. 

+25  55 

-129  47 

+25  41 

-129  58 

+25  27 

-130    9 

•           a            • 

jh  35m 

31    2.6 

140  55.8 

31    6.8 

141  54.8 

31    9.4 

142  51.6 

1    2.9 

40 

34  50.5 

148  47.9 

34  44.9 

149  82.5 

34  38.6 

150  16.5 

1  15.3 

45 

37  26.8 

154  12.9 

37  16.8 

154  53.2 

37    6.3 

155  33.0 

1  24.6 

50 

39  31.8 

158  40.9 

39  18.8 

159  18.7 

39    5.3 

159  56.0 

1  32.4 

55 

41  17.5 

162  37.8 

41    2.0 

163  13.8 

40  46.1 

163  49.1 

1  39.3 

)      0 

+42  49.2 

-166  15.7 

+42  31.6 

-166  49.8 

+42  13.7 

-167  23.4 

1  45.4 

5 

44  10.0 

169  40.6 

43  50.5 

170  13.2 

43  30.7 

170  45.1 

1  51.1 

10 

45  21.6 

172  57.1 

45    0.4 

173  28.0 

44  39.0 

173  58.2 

1  56.2 

15 

46  25.1 

176    7.8 

46    2.4 

176  36.8 

45  39.5 

-177    5.1 

2    0.8 

20 

47  21.4 

-179  14.5 

46  57.4 

-179  41.4 

46  83.1 

+179  62.3 

2    4.9 

25 

48  11.1 

+177  41.5 

47  45.9 

+177  16.8 

47  20.4 

176  52.7 

2    8.7 

30 

+48  54.6 

+174  39.2 

+48  28.3 

+174  17.0 

+48    1.7 

+173  55.2 

2  12.0 

35 

49  32.1 

171  38.0 

49    4.8 

171  18.3 

48  37.4 

170  69.1 

2  14.8 

40 

50    4.0 

168  37.4 

49  35.8 

168  20.5 

49    7.5 

168    3.9 

2  17.3 

45 

50  30.2 

165  37.0 

50    1.4 

165  23.0 

49  32.4 

165    9.3 

2  19.3 

50 

50  50.9 

162  36.8 

50  21.5 

162  25.8 

49  52.1 

162  15.0 

2  20.9 

55 

51    6.3 

159  36.5 

50  36.5 

159  28.7 

50    6.6 

159  21.0 

2  22.0 

10    0 

+51  16.2 

+156  36.2 

+50  46.2 

+156  31.6 

+60  16.1 

+156  27.1 

2  22.7 

5 

51  20.9 

153  36.0 

50  50.8 

153  34.6 

50  20.6 

153  33.2 

2  23.0 

10 

51  20.3 

150  35.8 

50  50.2 

150  37.6 

60  20.0 

150  89.4 

2  22.8 

15 

51  14.3 

147  35.7 

50  44.4 

147  40.8 

60  14.5 

147  45.7 

2  22.2 

20 

61    3.1 

144  35.8 

50  33.5 

144  44.1 

50    4.0 

144  52.1 

2  21.2 

25 

50  46.6 

141  36.2 

50  17.5 

141  47.5 

49  48.3 

141  58.5 

2  19.7 

30 

+50  24.6 

+138  36.7 

+49  56.1 

+138  51.0 

+49  27.6 

+139    4.8 

2  17.8 

35 

49  57.2 

135  37.4 

49  29.5 

135  54.4 

49    1.7 

136  11.0 

2  16.4 

40 

49  24.2 

132  37.9 

48  57.4 

132  57.5 

48  80.5 

133  16.7 

2  12.7 

45 

48  45.6 

129  37.9 

48  19.8 

130    0.0 

47  53.9 

130  21.6 

2    9.5 

50 

48    1.0 

126  37.1 

47  36.4 

127    1.4 

47  11.6 

127  25.1 

2    5.9 

55 

47  10.3 

123  34.6 

46  47.0 

124    1.0 

46  23.4 

124  26.7 

2    1.9 

a   0 

+46  13.1 

+120  29.6 

+45  51.2 

+120  57.8 

+45  28.9 

+121  25.4 

1  67.5 

5 

45    8.7 

117  20.7 

44  48.3 

117  50.6 

44  27.6 

118  19.9 

152.7 

10 

43  56.4 

114    6.0 

43  37.8 

114  37.5 

43  18.6 

115    8.3 

147.4 

16 

42  35.1 

110  42.9 

42  18.2 

111  15.8 

42    1.0 

111  48.1 

1  41.6 

20 

41    2.9 

107    7.4 

40  48.1 

107  41.7 

40  32.8 

108  15.5 

1  35.2 

25 

39  16.8 

103  12.9 

39    4.4 

103  48.8 

38  51.6 

104  24.3 

1  28.2 

30 

+37  11.7 

+  98  47.8 

+37    2.2 

+  99  25.9 

+36  52.4 

+100    3.4 

1  20.3 

35 

34  35.9 

93  26.7 

34  30.6 

94    8.6 

34  24.7 

94  49.6 

1  11.0 

40 

•imita. 

30  51.0 

85  43.9 

30  54.5 

86  37.8 

30  56.7 

87  30.0 

0  68.7 

+25  35 

+  74  20 

+25  23 

+  74  31 

+25  11 

+  74  41 

.    •    • 

72599^— IS 

as 36 

ANNULAR  ECLIPSE 


Nitls  -  Thehour.t  o(  beginrxng  and  e 


DECEMBER  3™  1918. 
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A.TH  OF  ANNULAR  PHASE  DURING  THE  ECLIPSE  OF  THE  SUN, 

1918,  DECEMBER  3. 


wich 

Northern  Limit. 

Central  Line. 

Southern  Limit. 

Duration 
of 

AriTintar 

Meen 
Time. 

Latitude. 

Longitude 

from 
Greenwich. 

Latitude. 

Longitude 

from 
Greenwich. 

Latitude. 

Longitude 

from 
Greenwich. 

Phase  on 

Central 

Line. 

o             / 

•       / 

•      / 

•      / 

•       / 

•      / 

m      8 

imits. 

-  9  23 

+118  20 

-10  36 

+119    7 

-11  50 

+119  55 

•        •        • 

l*»  30" 

13  48.0 

108  18.1 

13  46.9 

111  40.9 

12  48.4 

117  43.7 

5    8.7 

35 

17  16.3 

101    5.4 

17  49.2 

103    1.7 

18  18.4 

105  10.7 

6  23.6 

40 

19  37.1 

96  24.7 

20  18.3 

97  58.6 

20  58.0 

99  39.2 

5  34.0 

45 

21  29.6 

92  43.2 

22  15.1 

94    5.1 

22  59.8 

95  31.5 

5  42.9 

60 

23    5.1 

89  35.0 

23  53.4 

90  48.6 

24  41.1 

92    5.9 

5  50.9 

55 

24  28.6 

86  48.2 

25  18.9 

87  55.6 

26    8.9 

89    6.1 

5  68.4 

2     0 

-25  42.9 

+  84  16.6 

-26  34.8 

+  85  18.9 

-27  26.7 

+  86  23.9 

6    6.4 

5 

26  49.8 

81  56.2 

27  43.1 

82  54.1 

28  36.6 

83  54.4 

6  12.0 

10 

27  50.4 

79  44.2 

28  44.9 

80  38.1 

29  39.5 

81  34.1 

6  18.3 

15 

28  45.6 

77  38.7 

29  41.1 

78  28.9 

30  36.9 

79  21.1 

6  24.2 

20 

29  35.9 

75  38.4 

30  32.4 

76  25.1 

31  29.2 

77  13.6 

6  29.8 

25 

30  21.8 

73  42.1 

31  19.2 

74  25.4 

32  17.0 

75  10.5 

6  36.1 

30 

-31    3.7 

+  71  49.1 

-32    1.9 

+  72  29.2 

-33    0.6 

+  73  10.8 

6  40.0 

35 

31  41.8 

69  58.6 

32  40.8 

70  35.5 

33  40.2 

71  13.8 

6  44.6 

40 

32  16.3 

68  10.3 

33  16.0 

68  44.0 

34  16.2 

69  18.9 

6  48.7 

45 

32  47.4 

66  23.6 

33  47.8 

66  54.1 

34  48.6 

67  25.7 

6  52.4 

50 

33  15.2 

64  38.1 

34  16.2 

65    5.4 

35  17.7 

66  33.7 

6  66.8 

55 

33  39.8 

62  53.5 

34  41.4 

63  17.6 

36  48.4 

63  42.6 

6  58.7 

8     0 

-34    1.3 

+  61    9.6 

-35    3.4 

+  61  30.5 

-36    6.9 

+  61  52.1 

7    1.1 

5 

34  19.8 

59  26.1 

35  22.3 

59  43.7 

36  25.3 

60    1.9 

7    3.1 

10 

34  35.3 

57  42.8 

35  38.2 

57  57.1 

36  41.6 

58  11.8 

7    4.6 

15 

34  47.8 

55  59.5 

35  51.0 

56  10.4 

36  54.6 

56  21.6 

7    6.6 

20 

34  57.3 

54  16.0 

36    0.7 

54  23.5 

37    4.6 

54  31.1 

7    6.0 

25 

35    3.9 

52  32.1 

36    7.5 

52  36.2 

37  11.5 

52  40.2 

7    6.9 

30 

-35    7.5 

+  50  47.7 

-36  11.1 

+  50  48.3 

-37  15.3 

+  50  48.7 

7    5.4 

35 

35    8.1 

49    2.7 

36  11.8 

48  59.7 

37  15.9 

48  66.5 

7    4.3 

40 

35    5.6 

47  16.7 

36    9.2 

47  10.2 

37  13.3 

47    3.3 

7    2.7 

45 

35    0.0 

45  29.7 

36    3.5 

45  19.6 

37    7.6 

45    9.0 

7    0.6 

50 

34  51.3 

43  41.4 

35  54.6 

43  27.7 

36  58.3 

43  13.4 

6  68.0 

55 

34  39.3 

41  51.6 

35  42.3 

41  84.3 

36  45.8 

41  16.2 

6  64.9 

4      0 

-34  23.9 

+  40    0.0 

-35  26.6 

+  39  39.2 

-36  29.7 

+  39  17.2 

6  51.3 

5 

34    5.1 

38    6.4 

35    7.4 

37  41.9 

36  10.0 

37  16.1 

6  47.4 

10 

33  42.6 

36  10.4 

34  44.4 

35  42.2 

35  46.5 

35  12.5 

6  42.9 

16 

33  16.2 

34  11.5 

34  17.5 

33  39.5 

35  18.9 

33    5.9 

6  38.1 

20 

32  45.8 

32    9.3 

33  46.4 

31  33.4 

34  47.1 

30  55.7 

6  32.9 

25 

32  11.0 

30    3.0 

33  10.8 

29  23.1 

34  10.7 

28  41.2 

6  27.3 

30 

-31  31.4 

+  27  51.8 

-32  30.2 

+  27    7.7 

-33  29.2 

+  26  21.5 

6  21.3 

35 

30  46.5 

25  34.6 

31  44.3 

24  46.1 

32  42.1 

23  55.2 

6  15.0 

40 

29  55.6 

23    9.9 

30  52.1 

22  16.6 

31  48.7 

21  20.8 

6    8.3 

45 

28  57.7 

20  35.7 

29  52.9 

19  37.2 

30  47.9 

18  35.7 

6    1.3 

60 

27  51.8 

17  48.9 

28  45.1 

16  44.5 

29  38.1 

16  36.5 

6  53.8 

55 

26  35.5 

14  45.1 

27  26.5 

13  33.4 

28  17.0 

12  17.3 

5  45.9 

5     0 

-25    5.7 

+  11  16.8 

-25  53.5 

+    9  55.4 

-26  40.2 

+    8  28.5 

5  37.2 

5 

23  16.1 

7    9.6 

23  58.7 

+    5  33.6 

2AV^Z 

\  -v    ^^'^.^ 

\  ^7:\n 

10 

20  51.7 

+     1  48.9 
-  14  12       1 

21  23.1 

-    0  16.6 

\     214^.0 

\   -   *2.^^n 

\  ^  ^&a* 

imitiL 

-  J5  62     1 

-IS    4 

-  14  59 

\  -1^  1^ 

\     -  \T>  ATI 

\   . 
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LOCAL  CIHCUMSTANCES  OF  THE  ECLIPSE  OF  THE  BUN,  1918,  JUNE  8. 
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X)CAL  CIRCUMSTANCES  OF  THE  ECLIPSE  OF  THE  SUN,  1918,  JUNE  8. 


Place. 


Haven,  Conn. 
Orleans,  La. 
fork,  N.  Y. 
,  Alaska    .     . 
loma  City,  Okla 

a,  Nebr.   .    . 
',  Me.    .    .    . 
d,  MiflB.     .     . 
oa,  Panama 
ielphia,  Pa. 

dx,  Ariz. 
J,  S.  Dak.      . 
ind,  Oreg. 
ikeepaie,  N.  Y. 
jh,  N.  C.       . 

Qond,  Va. 
tnento,  Cal.    . 
Ake  City,  Utah 
uan,  P.  R.     . 
Fe,  N.  Mex. 

le,  Waah. 

gfield,  lU.  . 

>uis,  Mo.    .  . 

use,  N.  Y.  . 

lassee,  Fla.  . 

ca,  Kans. 
.loosa,  Ala.     . 
1,  Cal.        .    . 
la,  111.       .    . 
Lngton,  D.  0. 

ims  Bay,  Wis. 


Greenwich 
If  em  Time. 


Besinniiig. 


h  m 
10  31 
10  38 
10  32 

8  49 
10  26 

10  19 
10  29 

10  33 

11  8 
10  32 

10  13 
10  11 

9  38 
10  31 
10  36 

10  34 
9  50 
10  1 
10  52 
10  17 

9  37 
10  26 
10  27 
10  28 
10  40 

10  22 
10  35 
9  46 
10  26 
10  33 

10  23 


Angle 
from 
North 
Point. 


258 
283 
259 
246 
280 

271 
251 
277 
308 
261 

292 
269 
277 
258 
268 

265 
288 
280 
284 
285 

273 
269 
271 
258 
279 

274 
277 
288 
268 
263 

265 


Angle 

from 

Vertex. 


206 
216 
206 
265 
218 

216 
203 
214 
226 
207 

228 
219 
243 
206 
209 

208 
239 
228 
213 
223 

243 
213 
214 
206 
213 

216 
214 
242 
212 
208 

212 


Middle. 


Greenwich 
lieenTlme. 


h  m 
1  25 
1  41 
1  26 
9  55 
1  33 

1  25 
1  19 
1  36 


27 

28 
18 
58 
25 
33 

31 
10 
17 


1  29 

0  56 
28 
30 
23 
40 

28 

37 

7 

28 
29 


1  24 


Mami- 
tilde. 


0.66 
0.95 
0.68 
0.63 
0.99 

0.88 
0.56 
0.96 

■     •     • 

0.71 

0.79 
0.86 
0.99 
0JB6 
0.82 

0.77 
0.82 
0.97 

•    •     • 

0.91 

0.98 
0.85 
0.88 
0.66 
0.99 

0.93 
0.97 
0.82 
0.83 
0.74 

0.78 


Ending. 


Greenwich 
Keen  Time. 


h  m 
12  15 
12  38 
12  16 

11  2 

12  33 

12  25 
12  7 
12  33 

•  •     •    • 

12  18 

12  33 
12  20 
12  11 
12  15 
12  26 

12  23 
12  22 
12  24 

•  •  •  • 

12  33 

12  8 
12  25 
12  27 
12  14 
12  35 

12  28 
12  34 
12  20 
12  25 
12  21 

12  21 


Angle 
from 
North 
Point 


117 

96 

116 

111 

98 

106 
123 
101 

. .  • 
115 

87 
107 

96 
117 
109 

111 
88 
96 

•  •  • 

94 

99 
108 
106 
118 

99 

103 
101 
87 
108 
113 

111 


Angle 

from 

Vertex. 


73 
37 
71 
111 
42 

55 
82 
46 

•  •   • 

68 

25 
58 
46 
70 
58 

62 
30 
42 

•  •   • 

35 

52 
57 
54 
73 
43 

50 
46 
30 
58 
65 

63 
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MEAN  PLACES  FOR  1918.0.    (January  0<i.673,  Qreemwich.) 


Name  of  Star. 

Mami- 
tade. 

Right  AsoansiDii. 

Annual 
Proper  Motion. 

Declination. 

Annoal 
Proper  Motioa 

86        Piflcium  . 

6.2 

h   m      8 

0  12  21.141 

8 

+  7  47    6.29 

-0.006 

d        Piscium  . 

5.4 

0  16  22.647 

•fO.0003 

7  44    5.88 

40.016 

136  B.  Piflcium  . 

6.5 

0  36  57.549 

-0.0084 

8  54  27.93 

-0.083 

75        Piflcium  . 

6.3 

1    2  14.659 

•tO.001S 

12  31    0.99 

40.043 

Tf        Piscium  . 

3.7 

1  27    5.542 

•M).0016 

14  55  24.68 

-0.003 

101        Piscium  . 

6.2 

1  31  23.230 

40.0010 

+14  14  33.62 

-0.002 

105        Piscium  . 

6.1 

1  36  15.177 

40.0053 

15  59  25.03 

-0.006 

4        Arietis     . 

5.8 

1  43  43.866 

40.0085 

16  32  52.24 

-0.021 

t        Arietis 

5.1 

1  52  52.051 

40.0021 

17  25    3.64 

-o.oao 

35  B.  Arietis     . 

6.4 

1  59  12.551 

-O.0006 

17  51  34.92 

-0.018 

47  B.  Arietis 

6.5 

2    3  15.568 

-O.0O37 

+17  38  21.41 

-O.O07 

20  H».  Arietis     . 

6.4 

2    4  52.640 

40.0112 

16  50  24.96 

-0.179 

26        Arietis     . 

6.2 

2  26    2.267 

40.0060 

19  29  31.46 

-0.023 

27        Arietis 

6.4 

2  26  21.324 

40.0020 

17  20  30.41 

-0.080 

M        Arietis 

5.7 

2  37  44.356 

40.0023 

19  39  46.32 

-0.038 

36        Arietis 

6.5 

2  39  44.391 

40.0086 

+17  25    2.73 

-0.040 

40        Arietis 

6.0 

2  43  56.044 

40.0080 

17  56  34.79 

-0.020 

45        Arietis 

6.0 

2  51  11.799 

-0.0011 

18    0    0.81 

-0.006 

p        Arietis 

5.6 

2  51  48.226 

40.0106 

17  41  48.90 

-O.208 

47        Arietis 

5.8 

2  53  23.389 

40.0160 

20  20  26.73 

-0.021 

8        Arietis  (mean) 

4.6 

2  54  31.161 

-0.0009 

+21    0  47.17 

-O.OIO 

64        Arietis 

6.5 

3    3  41.984 

40.0018 

18  28  52.08 

-0.014 

S        Arietis 

4.5 

3    6  56.215 

40.0110 

19  25    2.93 

+0.001 

C        Arietis 

5.0 

3  10  11.074 

-0.0019 

20  44  28.71 

-0.082 

r        Arietis 

5.2 

3  16  29.388 

40.0028 

20  51    8.08 

-O.083 

63        Arietis 

5.2 

3  18    1.880 

-0.0082 

+20  26  58.95 

-0.009 

65        Arietis 

6.0 

3  19  42.238 

40.0006 

20  30  48.11 

-O.O08 

66        Arietis 

6.1 

3  23  38.780 

40.0006 

22  31  19.93 

-0.112 

14  H».  Tauri       . 

6.5 

3  34  14.360 

•    •     •     • 

20  38  58.16 

•      •     • 

22  H».  Tauri 

6.1 

3  39  41.686 

40.0006 

20  40»  14.46 

-0.006 

23        Tauri 

4.3 

3  41  27.353 

40.0016 

+23  41  37.52 

-0.060 

104  B.  Tauri 

5.5 

3  43  29.329 

40.0006 

23  10  12.80 

-0.045 

27        Tauri 

3.7 

3  44  16.977 

40.0013 

23  48  13.03 

-0.048 

28        Tauri 

5.2 

3  44  18.268 

40.0009 

23  53  13.67 

-0.046 

133  B.  Tauri 

5.9 

3  46    5.721 

40.0026 

21  59  44.12 

-0.042 

32        Tauri 

5.8 

3  52    1.138 

40.0045 

+22  14  33.85 

-0.112 

33        Tauri 

6.0 

3  52  12.033 

40.0026 

22  56  18.57 

-0.009 

161  B.  Tauri 

6.5 

3  56    4.659 

40.0027 

22  58  14.47 

-0.063 

36        Tauri 

5.6 

3  59  27.228 

40.0001 

23  52  51.85 

-0.022 

A        Tauri 

4.5 

3  59  50.682 

40.0070 

21  51  31.94 

-0.068 

39        Tauri 

6.1 

4    0  28.816 

40.0124 

+21  47  18.93 

-0.131 

192  B.  Tauri 

6.1 

4    7  59.261 

-0.0016 

22  12  12.84 

-0.019 

51        Tauri 

5.6 

4  13  31.882 

40.0071 

21  22  47.34 

-0.041 

53        Tauri 

5.3 

4  14  35.995 

40.0028 

20  56  41.69 

-0.061 

56        Tauri 

5.2 

4  14  45.309 

40.0082 

21  34  35.06 

-0.040 

227  B.  Tauri 

5.9 

4  18  42.322 

+0.0019 

+20  47  30.83 

-0.081 

62        Tauri 

6.1 

4  19    2.978 

40.0008 

24    6  39.32 

-0.019 

ic        Tauri 

4.1 

4  20  28.731 

40.0062 

22    6  26.28 

-0.042 

67        Tauri 

5.4 

4  20  31.860 

40.0003 

22    0  48.53 

-0.048 

V        Tauri 

4.2 

4  21  23.899 

40.0079 

22  37  43.03 

-0.048 

72        Tauri 

5.4 

4  22  23.082 

40.0004 

+22  48  45.41 

-0.008 

247  B.  Tauri       . 

5.8 

4  23    8.609 

+0.0073 

21  26  15.61 

-0.076 

284  B.  Tauri 

6.0 

4  31  32.797 

40.0108 

23  10  26.79 

-0.102 

r        Tbuti 

4.3 

4  37  19.291 

4O.Q007 

+22  48  '2.40 

-4>.080 
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568       STARS  OCCULTED  BY  THE  MOON,  1918. 


MEAN  PLACES  FOR  1918.0.     (January  00.673,  GreemnoL) 


Name  of  Star. 

Mami- 
tode. 

Right  Asowskm. 

Annnal 
Proper  Motion. 

DecUnaikm. 

Plops  mA 

h    m       8 

8 

•         0          tr 

tf 

A^ 

Cancri 

5.5 

8  38  41.356 

-0.0002 

+12  58  32.81 

-«JM 

A^ 

Cancri 

5.7 

8  42  26.428 

-0.0040 

12  24  41.84 

-OJR 

54 

Cancri 

6.3 

8  46  27.594 

-O.0075 

15  39  20.24 

^m 

eo 

Cancri 

5.7 

8  61  27.045 

-o.uoou 

11  56  24.02 

-%m 

a 

Cancri 

4.3 

8  54    0.277 

40.0034 

12  10  33.09 

-4JB 

K 

Cancri 

5.1 

9    3  18.477 

-O.0012 

+10  59  56.09 

•ASBBL 

209  B. 

Cancri 

6.5 

9    5  19.218 

-O.0006 

11  53  66.53 

-ojn 

222  B. 

Cancri 

6.3 

9  13  24.974 

40.0046 

11  50  42.74 

-^M 

OD 

Leonifl 

6.6 

9  24    4.096 

40.0038 

9  24  52.11 

-ojn 

k 

Leonifl 

6.1 

9  27  31.684 

-O.0003 

11  39  49.04 

-OJH 

h 

Leonifl 

5.2 

9  27  34.006 

40.0001 

+10    4  41.00 

-0.10 

O 

Leonifl 

3.8 

9  36  46.575 

-O.OOM 

10  15  57.96 

-o.ai 

83  B. 

Leonifl 

5.9 

9  52    5.198 

-0.0074 

9  19  20.44 

40A7 

89  B. 

Leonifl 

6.2 

9  53  47.107 

40.0010 

8  42  21.35 

-OjHI 

% 

Leonis 

4.9 

9  55  52.892 

-0.0039 

8  26  17.49 

-o.ac 

14 

SextantiR 

6.3 

10    2  30.238 

-0.0023 

+  60  43.52 

-OJB 

19 

Sextantis 

5.9 

10    8  32.395 

-O.0087 

5    1  13.54 

-OJM 

166  B. 

Leonifl 

6.5 

10  18  59.126 

-O.0167 

6    6  38.23 

-o.on 

237  B. 

Leonifl 

6.3 

10  48    0.978 

40.0003 

1  27  35.90 

-o.aa 

65 

Leonifl 

6.1 

10  51  29.343 

40.0073 

1  10  27.52 

-0.OS 

Pj 

Leonifl 

6.1 

10  59  24.789 

-O.0045 

+  0  26  27.72 

40JOI 

3^B. 

Leonifl 

5.3 

11    9  33.737 

-O.0039 

+  0  22  36.62 

-OJOI 

Leonis 

6.3 

11  23  42.319 

-0.0035 

-  1  14  54.22 

40.007 

e 

Leonifl 

5.1 

11  26    7.522 

40.0018 

2  33    2.69 

-O.O0S 

431  B. 

Leonifl 

6.2 

11  34  12.646 

-0.0028 

1  58  56.90 

40.017 

13  B. 

VirKinie  . 

5.9 

11  46  50.725 

40.0006 

-  4  62  37.76 

4O.00I 

64  B. 

VirginiB  . 

6.5 

12    6  14.749 

-O.0004 

7  19    6.32 

40.017 

78  B. 

Virginifl  . 

6.6 

12  10    3.393 

-0.0061 

5  15  47.54 

40.114 

9 

VirginiB  . 

5.3 

12  29  32.728 

-O.0067 

8  59  59.06 

40.004 

X 

Virpnifl  . 

4.8 

12  35    0.730 

-O.OOM 

7  32  40.18 

-o.m 

370  B. 

Virginia  . 

6.0 

12  50    2.558 

-O.0068 

-11  12  15.27 

-0.087 

i> 

Virginia  . 

5.0 

12  50    5.186 

-0.0034 

9    6  38.03 

-0.0» 

49 

Virginia  . 

5.2 

13    3  35.918 

40.0007 

10  18    8.17 

-0.014 

t 

Virginia  . 

5.7 

13  22  23.073 

-O.OOM 

12  16  52.45 

-o.oa 

76 

Virginia  . 

5.6 

13  28  28.613 

-O.OOSO 

14  56  29.30 

40.004 

550  B. 

Virginia  . 

6.0 

13  30  18.721 

-0.0040 

-12  47  38.99 

-O.014 

83 

Virginia  . 

5.6 

13  40    4.172 

40.0007 

15  46    1.61 

-0.011 

85 

Virginia  . 

6.1 

13  41    9.997 

-0.0029 

15  21  21.35 

-0.084 

214  G. 

^  T  •               •           • 

Virginia  . 

6.5 

14    0  45.579 

-O.OOM 

15  56  37.65 

-O.013 

40  H. 

Virginia  . 

5.1 

14    6  21.602 

40.0008 

15  54  54.68 

-0.014 

43  H. 

Virginia  .        .      • . 

5.5 

14  10  52.768 

-0.0081 

-17  49    7.08 

-0.015 

231  G. 

Virginia  . 

6.4 

14  12  31.571 

-O.0005 

18  12  16.80 

40.106 

236  G. 

Virginifl  . 

5.7 

14  14    6.017 

-0.0080 

18  20  11.20 

-0.001 

9  G. 

Librse 

6.5 

14  30  13.737 

40.0032 

20    4  48.21 

-0.004 

17  G. 

Librse 

6.4 

14  41  31.606 

-0.0047 

20  49  44.20 

-0.121 

18  G. 

Librse 

6.1 

14  42  33.687 

-0.0032 

-20  68  53.52 

-0.014 

43  B. 

Librse 

5.7 

14  52  40.444 

40.0740 

21    2  48.93 

-1.7W 

47  G. 

Librae 

6.1 

15    1  43.115 

40.00M 

21  42  48.62 

-0.050 

I 

Librae 

4.7 

15    7  32.607 

-O.0031 

19  28  56.34 

-0.063 

25 

Librae 

6.0 

15    8  38.726 

-O.OOM 

19  20  21.86 

-0.035 

64  G. 

Librae 

5.8 

15  11  37.581 

-O.0028 

-22    5  47.91 

40.018 

147  B. 

labrae 

6.2 

15  25  51.757 

40.0020 

20  26  49.59 

-0.039 

150  B. 

Librae 

6.1 

15  27    0.086 
15  27  53.932 

-O.OOM 

19  53    6.30 

-0.061 

11  H. 

Librae 

5.4 

-0.0012 

-19  23  30.75 

-oum 

iV 
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OCOXJLTATIONS,  1918.  671 

ELEMENTS  FOK  THE  PREDICTION  OP  OOCULTATIONS. 
JANUARY. 


OCCrLTATIONS,  1918.  573 

EimiENTS  FOE  THE  PKEDICTION  OF  OOOnLTATIONS. 
JANUABY. 


OCCTJtTATIONS,  1918.         ,  57S 

ELEJIBNTS  FOB  THE  PREDICTION  OP  OCCDLTAHONS. 

FEBRUABT. 


678  OOOTIIiTATIONS,  1918. 

BLBSIENTS  FOR  THE  PREDICTION  OP  O00CLTATIOH8. 

MARCH. 


OCCULTATIONS,  1918. 


579 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


The  Stab's 

At  CONJXTNCTIOM  IN  R.  A. 

Limit- 
ing Par- 
allels. 

Name. 

Mag. 

Red'n.^  from 
1918.0. 

Apparent 

DocUna- 

clon. 

Greenwich 
Mean  Time. 

Hour 
An»rle, 

H 

Y 

x" 

/ 

N. 

s 

+l!37 
1.38 
1.42 
1.50 
1.49 

ft 

+  4.4 
4.4 
4.3 
4.6 
3.9 

-  A 
i89 
^192  B. 
'.-.92 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

4.5 
6.1 
6.1 
6.1 
4.1 

o           / 

+21  51.6 

21  47.4 

22  12.3 
24    6.7 
22   6.5 

d     h     m 

17    316.7 

3  32.1 

6  34.3 

11    3.3 

1138.1 

h    m 

-  1   5.7 

-  050.8 
+  2  4.4 
+  623.0 
+  656.5 

+0.8649 
+0.9553 
+0.7331 
-0.9741 
+1.1210 

0.5851 
0.5851 
0.5846 
0.5838 
0.5837 

40.0710 
0.0703 
0.0627 
0.0515 
0.0500 

• 

f90 
+90 
+90 
-20 
+90 

• 

+27 
+33 
+20 
-66 

447 

97 

■72 

994  B. 

r 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

5.4 
4.2 
5.4 
6.0 
4.3 

+1.49 
1.50 
1.51 
1.57 
1.60 

+  3.9 
4.0 
4.1 
3.8 
3.5 

+22    0.9 
22  37.8 

22  48.8 

23  10.5 
22  48.1 

11  39.3 

12  0.5 
12  24.5 
16    8.1 
18  29.4 

+  657.6 
+  7 18.1 
+  741.1 
+11 16.2 
-1027.9 

+1.2188 
+0.6021 
+0.4319 
+0.2212 
+0.6928 

0.5837 
0.5836 
0.5835 
0.5826 
0.5820 

+0.0500 
0.0491 
0.0481 
0.0387 
0.0328 

+87 
+84 
+68 
+53 
+90 

+58 
+13 
+  4 
-6 
+20 

95 
900  B. 
915  B. 

90 
103 

Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

6.2 
6.2 
6.3 
6.0 
5.5 

+1.62 
1.63 
1.70 
1.70 
1.76 

+  3.9 
3.6 
3.6 
3.3 
3.0 

+23  56.1 

23  28.8 

24  27.8 

23  49.3 

24  9.5 

18  52.4 

19  53.5 
18    011.8 

0  50.5 
5   4.4 

-10   5.8 

-  9  7.0 
-4  58.6 
-4  21.4 

-  0 16.9 

-0.4695 
40.0340 
-0.8852 
-0.2076 
-0.5091 

0.5819 
0.5816 
0.5803 
0.5801 
0.5786 

+0.0319 
0.0293 
0.0186 
0.0170 

+0.0065 

+13 
+42 
-13 
+28 
+10 

-45 
-15 
-66 
-28 
-46 

121 

175  H» 
994  B. 
132 
412  B. 

Tauri 
.Tauri 
Tauri 
Tauri 
Tauri 

5.1 
6.5 
6.0 
5.0 
5.8 

+1.92 
1.94 
1.96 
2.01 
2.05 

+  1.7 
1.0 
1.1 
1.3 

+  0.8 

+23  59.2 

22  37.3 

23  10.0 

24  32.5 
24  14.3 

16  26.8 
19  15.0 
19  46.3 
22    9.4 
19    131.6 

+10  39.9 
-1038.0 
-10  8.0 
-  7  50.2 
-4  35.2 

-0.4155 
+0.9533 
+0.3642 
-1.1609 
-0.9728 

0.5738 
0.5725 
0.5723 
0.5711 
0.5694 

-0.0210 
0.0276 
0.0289 
0.0344 
0.0422 

+16 
+90 
+63 
-38 
-20 

-11 
+37 
+  2 

-66 

141 

1 

14  B. 

3 

6 

Tauri 

Geminonim 

Geminorum 

Geminorum 

Geminorum 

6.3 
4.3 
6.0 
5.6 
6.3 

+2.05 
2.08 
2.09 
2.11 
2.12 

-0.1 

+  0.1 

-0.5 

0.2 

0.4 

+22  24.0 
23  16.1 

22  12.2 

23  7.7 
22  55.7 

3  35.2 

4  36.8 

6  57.6 

7  1.6 

8  8.7 

-  236.1 

-  1 36.7 
+  039.0 
+  042.8 
+  147.5 

40.8804 
-0.0884 
+0.9192 
-0.0644 
40.0854 

0.5682 
0.5676 
0.5664 
0.5664 
0.5658 

-0.0468 
0.0492 
0.0544 
0.0545 
0.0570 

+90 
+34 
+90 
+36 
445 

+30 
-24 
+32 
-23 
-15 

V 

8 

9 
36  B. 

Gemin.  {var.) 

Creminorum 

Geminorum 

Geminorum 

Geminorum 

3.2 
6.1 
6.2 
3.2 
6.0 

+2.12 
2.16 
2.16 
2.17 
2.20 

-0.7 
0.2 
0.3 
1.1 
0.9 

+22  31.9 
23  59.8 
23  46.2 

22  33.4 

23  22.4 

915.6 

9  51.5 

10    8.8 

12  45.9 

13  53.0 

+  2  52.0 
+  326.7 
+  343.4 
+  614.9 
+  719.6 

+0.4416 
-1.1514 
-0.9273 
+0.1939 
-0.7523 

0.5652 
0.5648 
0.5646 
0.5632 
0.5625 

-0.0594 
0.0607 
0.0614 
0.0670 
0.0694 

+69 
-36 
-16 
+51 
-  4 

+  3 
-66 
-66 
-11 
-67 

d 

c 

120  B. 
56 
61 

Geminorum 
Gemin.  (var.) 
Creminorum 
Geminorum 
Geminorum 

5.2 
3.7 
6.5 
5.2 
5.8 

+2.31 
2.36 
2.39 
2.44 
2.46 

-  2.9 
4.0 
4.2 
5.0 
5.3 

+21  51.5 

20  41.4 

21  23.4 
20  35.9 
20  25.3 

80    124.7 

7    5.7 

9  49.6 

15  16.6 

17  35.6 

-  533.0 
-0  3.6 
+  234.7 
+  7  50.7 
+10  5.2 

-0.0740 
+0.6203 
-0.4226 
-0.1906 
-0.2791 

0.5556 
0.5520 
0.5503 
0.5469 
0.5455 

-0.0930 
0.1039 
0.1090 
0.1187 
0.1227 

+35 
+85 
+16 
+29 
+24 

-27 
+  8 
-19 
-37 
-42 

g 

209  B. 
3 
10  H. 

C 

Geminorum 
Geminorum 
Cancri 
Canon 
Cancri  (mean) 

5.0 
6.2 
5.7 
6.1 
4.7 

+2.52 
2.56 
2.56 
2.60 
2.62 

-  7.0 
7.0 
8.2 
7.9 

8.7 

+18  42.6 
19  32.0 
17  31.9 
19   4.3 
17  53.6 

81    2  38.9 

5  24.8 

9  41.6 

11  35.6 

15  14.5 

-  5   9.3 

-  228.8 
+  1 39.9 
+  330.2 
+  7   2.2 

+0.3951 
-0.8869 
+O.G689 
-1.2925 
-0.5692 

0.5398 
0.5381 
0.5356 
0.5344 
0.5323 

-0.1376 
0.1418 
0.1482 
0.1509 
0.1560 

+64 
-12 
+90 
-52 
+  8 

-8 
-70 
+  6 
-71 
-04 

90  B. 
209  B. 
222  B. 

Cancri 
Cancri 
Cancri 
Cancri 
Leonis 

6.2 
6.3 
6.5 
6.3 
5.1 

+2.66 
2.67 
2.74 
2.77 
2.80 

-9.6 
10.6 
13.3 
13.7 
14.4 

+17  18.9 
15  35.7 
1153.7 
1150.5 
11  39.6 

2158.9 
88    3    8.5 

20  23.8 

83    0  36.9 

8    2.6 

-1025.9 

-  525.9 
+11 18.5 

-  835.8 

-  123.0 

-1.0205 
-0.0065 
40.9443 
40.1979 
-1.0583 

0.5284 
0.5256 
0.5172 
0.5154 
0.5124 

-0.1649 
0.1711 
0.1892 
0.1930 
0.1990 

-20 
+39 
+90 
+51 
-21 

-73 
-33 
+17 
-25 

-78 

h 

o 

83  B. 
89  B. 

Leonis 
Leoni8 
Leonis 
Leonis 
Leonis 

5.2 
3.8 
5.9 
6.2 
4.9 

+2.79 
2.82 
2.85 
2.85 
285 

-14.7 
15.1 
15.9 
16.1 
16.2 

+10   4.4 

10  15.7 

9  19.1 

8  42.1 

8  26.0 

8    3.8 
12  57.4 

21  10.1 

22  5.0 

23  13.0 

-  121.8 
+  323.4 
+11 22.2 
-11  44.4 
-1038.4 

+0.6888 
-0.5014 
-1.1424 
-0.6503 
-0.5899 

0.5124 
0.5107 
0.5081 
0.5078 
0.5075 

-0.1990 
0.2025 
0.2076 
0.2081 
0.2087 

+89 
+13 
-28 
+  5 
f  8 

0 
-67 
-81 
-79 
-75 

14 

SextantiB 

6.3 

+2.84 

-16.9 

+  6    0.4 

84    2  48.2 

-  7   9.^ 

r^l.^'^n 

l^.\*^ 

L-^.^^S« 

Ny"^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


The  Stab's 


At  CoNJUNcnoN  m  R.  A. 


Limit- 
ing Par- 
aflels. 


Name. 


Sagittarii 

Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

B.  Sagittarii 

Sagittarii 

Sagittarii 

B.  Capricomi 

J.  Capricomi 
Capricomi 

B.  Capricomi 
Aqiiarii 

J.  Aquarii 

Aquarii 
B.  Aquarii 
B.  Capricomi 
Capricomi 
Capricomi 

Aquarii 

B.  Aquarii 

Aquarii 

Aquarii 

3,  Aquarii 

Aquarii 
1.  Acjuarii 
jr.  Piacium 

PiBcium 


Aiietiff 
Arietifl 
Aiietifi 
Arietifl 

Arietifi 
JK  Tauri 
IK  Tauri 
3.  Tauri 
3.  Tauri 

Tauri 
Tauri 
J.  Tauri 
Tauri 
Tauri 

J.  Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 


Mae 


3.9 
3.0 
6.3 
6.4 
6.4 


5.0 
6.2 
5.2 
6.0 

6.1 
6.5 
6.1 
5.5 
5.9 

5.8 
6.0 
6.5 
4.5 
6.1 

6.1 
6.1 
4.1 
5.4 
4.2 

5.4 


Red'ns  from 
1818.0. 


Aa 


+2.12 
2.08 
2.06 
2.07 
1.99 


6.1 

+1.90 

5.8 

1.88 

5.1 

1.85 

6.0 

1.81 

6.4 

1.57 

6.2 

+1.55 

5.2 

1.51 

5.9 

1.40 

4.5 

1.32 

6.5 

1.29 

5.6 

+1.23 

6.5 

1.23 

6.2 

1.17 

5.3 

1.13 

6.3 

1.13 

5.6 

+1.04 

6.4 

0.99 

5.7 

0.98 

5.8 

0.95 

6.3 

0.91 

5.2 

+0.90 

6.3 

0.88 

6.2 

0.83 

6.3 

0.81 

+0.84 
0.87 
0.87 
0.88 

+0.90 
0.93 
0.95 
0.97 
0.98 

+1.00 
1.01 
1.02 
1.03 
1.04 

+1.06 
1.12 
1.12 
1.12 
1.13 

+1.13 


Ai 


Apparent 
Declina- 
tion. 


Greenwich 
Mean  Time. 


*/ 


+2.8 
2.8 
2.4 
3.2 
2.8 

+3.3 
3.1 
4.1 
4.1 
4.4 

+4.2 
4.5 
5.0 
4.4 
4.2 

+4.3 
4.9 
4.9 
4.6 
4.7 

+4.3 
4.1 
4.3 
4.3 

4.0 

+4.4 
4.3 
4.3 
3.9 


+3.6 
3.6 
3.5 
3.5 

+3.8 
3.3 
3.2 
3.6 
3.3 

+3.2 
3.4 
3.3 
3.0 
2.9 

+2.9 
3.1 
2.6 
2.5 
2.7 


-21  51.7 
21  9.3 
19  56.0 
21  47.7 
19  23.3 

1-19    2.0 

18  24.8 

19  57.5 
19  15.2 
16    0.7 


kl5  19.8 
15  14.5 
14  47.9 
11  42.2 

10  56.6 

1-10    5.8 

11  55.4 
10  56.7 

9  27.5 
9  39.2 


6  55.1 
5  7.5 
5  47.8 
515.1 
319.8 

4  39.0 
3  58.8 
2  50.0 
015.2 

NEW 

+20  44.5 
20  51.2 
20  27.0 
20  30.9 

+22  31.4 
20  39.0 

20  40.3 

23  10.3 

21  59.8 

+22  14.6 

22  56.4 
22  58.3 
2151.6 

21  47.4 

+22  12.3 

24  6.7 

22  6.5 
22  0.9 
22  37.8 


d 

4 


h    m 
129.8 
3  40.8 

3  42.9 

4  49. 
8  46.5 


5+10 


6 


15  7.5 
15  24.0 
19  22.8 
21  53.7 

13  42.4 

14  44.0 
18  17.5 

2  45.3 
7  32. 
9  35.7 


-4  48.3 
-  122.3 
+  647.5 
24.1 
kl036.7 


2+11 


8 


14  23.3 

15  41.5 
20  37.6 
23  4.1 
23  37.4 

7  6.4 
11  16.5 
13  11.4 

16  16.0 
19  26.0 

2215.4 

23  35.4 

7  13.9 

816.5 


MOON. 


12 


13 


17  16.8 

19  45.2 

20  21.4 

21  0.8 

22  33.5 
2  42.4 
4  50.6 
6  19.7 
6  57.5 

9  40.2 

9  44.4 

11 15.6 

12  44.2 

12  59.1 


Hoar 

Ani;Ie, 

H 


h    m 
718.2 
924.5 
926. 

30.7 
940.9 


5-0 


333.7 
317.8 
0  32.4 
2  57.8 
547 


+0.8133 
+0.3155 
9512 
+1.1108 
-0.9198 


-0.4614 
-1.0649 
+1.0879 
40.7297 
.0001 


5-0 


559.2 
443.8 
0  1.8 
2  23.1 
2  55.3 


+10  8.4 

-  0  50.3 

-  7  59.4 

-  5   1. 

-  158.1 


-0.5112 
+0.0491 
+1.2226 
-0.9391 
-1.2778 

-1.1149 
40.9981 
+1.0933 
40.1482 
40.4676 

-0.5559 
-1.3671 
-0.2482 
.0590 
-1.2049 


4-0 


+  0  45.4 
+  2  2.5 
+  9  24.7 
+1025.2 


40.7816 
40.4408 
+1.1682 
-1.1203 


831. 
6  8.6 
533.8 
4  55.9 

327.0 
0  31.9 
2  35.1 
4  0.6 
4  36.9 


1-0 


+  713.2 
+  7  17.2 
+  844 
+10  9.7 
+1024.1 


15  55.81-1046.2 


20  16.6 


h  635.8-1.1839 


20  50.4-  6   3.3 
20  51.6-  6   2.1 


2112.1-  542.4+0.3683 


.0995 
+0.0783 
+0.5496 
+0.5591 

-1.2859 
+1.0149 
+1.1951 
-1.1883 
40.0489 


+0.0226 
-0.6739 
.5907 
+0.6401 
+0.7288 


7-0 


+0.5052 


+0.8802 
+0.9766 


0.5695140.1074  If  68 

0.5694 

0.5694 

0.5693 

0.5690 


0.5684 
0.5684 
0.5680 
0.5677 
0.5657 

0.5655 
0.5651 
0.5642 
0.5637 
0.56351 


0.5626 
0.5628 
0.5628 
0.5630 
0.5632 


0. 

0.5636 
0.5646 
0.5648 


O.II21I443 
0.1122 
0.1146 
0.1229 


40.1359 
0.1365 
0.1444 
0.1493 
0.1779 

40.1796 
0.1855 
0.1984 
0.2052 
0.2079 


0.563240.2140  -29 
0.5630  0.2156  +78 
0.5628  0.2212  f79 
0.5627  0.2238  445 
0.5627  0.2243  +65 


40.2313 
0.2347 
0.2361 
0.2381 
0.2400 


56351+0.2415 
0.2421 
0.2448 
0.2450 


0.5957 
0.5959 
0.5960 
0.5960 

0.5962 
0.5962 
0.5962 
0.5962 
0.5961 

0.5959 
0.5959 
0.5958 
0.5957 
0.5956 

0.5952 
0.5944 
0.5943 
0.5943 
0.5942 


+0.1197 
0.1137 
0.1122 
0.1106 


40.1068 
0.0964 
0.09101+90 
0.0872 
0.0856 


+0.0787 
0.0786 
0.0746 
0.0707 
0.0701 

40.0624 


+74 
0.0511  -41 


0.0496 
0.0496 


N.'  S. 


28 
+68 
-25 


+  8 
-22 
-90 
+30 
-90 


+  3-69 


-34 
+70 
+71 


-90 
+27 
+  2 


k32-39 

-73 
+35-36 
+75 
-17 
-47 


+38 
h90 
-89 

-90 
+18 
+24 
-31 

-14 


+  8-76 
-^9^76 
+25^54 
+35-42 
-33-90 


+85 
+66 
+87 


+  3 

L16 
+29 


-25-90 


+34 
444 

+77 
+78 


-SI 

r-21 

+  6 
+  5 


k59|-67 

90+36 

+51 

-40!-67 

+42-19 


+40 


+88 
90 


+90 
+90 


-19 
1-64 
6-«7 
+13 
+19 


+  7 
-66 
+30 
+36 


O.CM&lMaU^ 


+2.7+22  48.8 


AA  XA<.x —    V  ■ZA.'x  ^^^.«jvrv7U   v«v<n««»v  M.'vjT*** '^v»'»»\r«-     ». 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCJCULTATIONS. 

JULY. 


The  Star's 


Name. 


Sagittarii 

r.  Sagittarii 

r.  Sagittarii 

Sagittarii 

Sagittarii 

I.  Sagittarii 

i.  Sagittarii 

).  Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

).  Sagittarii 
Sagittarii 

).  Sagittarii 
Sagittarii 

).  Sagittarii 

3.  Sagittarii 
).  Sagittarii 

Sagittarii 
).  Capricomi 

Capricomi 

J.  Capricomi 
J.  Capricomi 
3.  Capricomi 
Capricomi 
3.  Capricomi 

Aquarii 
J.  Aquarii 

Aquarii 
).  Aquarii 
3.  Capricomi 

Capricomi 
Capricomi 
Aquarii 
3.  Aquarii 
Aquarii 

Aquarii 
3.  Aquarii 

Aquarii 
3.  A<)uarii 
V.  Piacium 

Piacium 
).  Piacium 
Piscium 
Piacium 
Piacium 

Piacium 


Mag. 


4.8 
6.7 
6.2 
5.2 
5.6 

5.7 
5.9 
6.3 
5.6 
5.3 

6.2 
5.8 
5.1 
3.7 
3.9 

5.4 
3.0 
6.3 
5.0 
6.4 

6.1 
5.8 
6.0 
6.2 
3.2 

6.4 
6.2 
6.1 
5.2 
6.0 

4.5 
6.5 
5.6 
6.5 
6.2 

5.3 
6.3 
5.6 
6.4 
5.7 

5.8 
6.3 
5.2 
6.3 
6.2 

6.3 
6.4 
4.9 
6.4 
5.7 

5.4 


Red'ns  from 
1018.0. 


Aa 


+4.63 
4.60 
4.57 
4.66 
4.60 

+4.63 
4.62 
4.64 
4.68 
4.62 

+4.68 
4.66 
4.64 
4.65 
4.68 

•Hl.60 
4.66 
4.62 
4.60 
4.61 


+4.60+12 
4.58 
4.59 
4.45 
4.45 


+4.46 
4.44 
4.41 
4.43 
4.36 

44.29 
4.26 
4.22 
4.24 
4.19 

+4.16 
4.15 
4.07 
4.01 
4.01 

+3.98 
3.94 
3.92 
3.91 
3.84 

+3.82 
3.73 
3.72 
3.72 
3.68 

+3.64 


Aa 


// 


-  1.1 
1.5 
2.3 
2.4 
3.0 

^  5.6 
5.8 
6.5 
6.5 
7.1 

^7.0 
7.4 
7.8 
7.8 
8.5 

^9.1 

9.1 

9.2 

10.1 

10.6 


.0 
12.1 
13.6 
16.3 
16.3 


+17.0 
17.1 
17.4 
17.8 
18.6 

+19.9 
20.1 
20.6 
21.1 
21.7 

+21.8 
21.9 
22.4 
22.4 
22.8 

+22.9 
22.8 
23.2 
23.2 
23.4 

+22.9 
23.2 
22.9 
23.0 
22.8 

+22.4 


.\pparent 
Declina- 
tion. 


-23  48.6 

22  46.7 
21  27.2 

23  43.1 
2144.1 

-21  27.9 
21  7.1 

21  5.0 

22  28.6 

20  25.0 

-22  15.3 

21  27.5 

20  45.7 
21 12.8 

21  51.6 

-19  25.0 
21  9.1 
19  55.9 
19  5.8 
19  23.1 

-19  1.9 

18  24.6 

19  15.0 
15  2.4 
15  2.2 

-16  0.5 
15  19.6 
13  59.9 
15  14.3 
12  50.6 

-1141.9 
10  56.4 
10  5.6 
1155.1 
10  56.4 

-  9  27.2 
9  38.9 
6  54.8 
5  7.2 
5  47.4 

-  5  14.8 

3  19.5 

4  38.7 
3  58.5 
2  49.7 

-  0  14.9 
-0  9.1 
h  0  48.8 

0  40.7 
139.2 

+  3  2.3 


At  CONJITMCnON  IN  R.  A. 


Greenwich 
Mean  Time. 


d 
21 


h     m 
138.2 
2  32.0 
4  45.2 

6  36.3 

7  41.6 

17  31.1 
17  56.2 

20  36.0 

21  0.4 

22  25.2 

22  52.9 
012.3 
136.3 
145.5 
4  38.4 

6  10.6 

6  46.2 

6  48.2 

10   4.9 

1144.4 


88 


84 


85 


86 


+  654.7 
+  718. 
+  952.7 
+10 16.2 
+1137.8 


-11 65.5 
-10  39.2 

-  9 18.2 

-  9  9.4 

-  622.9 


27 


17  56. 

18  12.7 

0  34.0 
12  43.2 

12  49.2 

16  6.1 

17  6.8 

18  27.6 
20  37.6 

133.8 

9  45.7 
11  48.6 

16  35.8 

17  54.0 
22  50.8 

118.0 

1  51.4 
9  24.3 

13  37.6 
15  34.3 

18  42.0 
2155.7 

0  48.7 

2  10.6 

10  1.2 

11  5.7 
2123.4 

22  55.3 

23  3.8 

3  10.9 

7  40.3 


6  + 


Hour 

Ajurle, 

H 


h    m 

822.6 

7  30.8 

522.5 

336.6 

232 


7-0 


8-0 


4  54.3 
4  20. 
418.0 
1  8.6 
027.1 


0+0 


626. 
+  641.0 
-1111.7 
+  030.8 
+  036.5 


4-0 


346.2 
444.7 
6  2.6 
8  7.9 
1-11   6.6 


-312.3 

-  1 13.8 
+  3  23.2 
+  438.6 
+  925.1 

+1147.0 
-1140.8 

-  4  23.7 

-  0 19.2 
133. 


+  4  34.7 
+  741.7 
+10  28.7 
+1147.9 

-  4  37.8 

-  3  36.6 
+  621.0 
+  7  49.8 
+  7  58.0 
+1156.5 

-  7  AZ.Z 


+1.0401 
+0.0044 
-1.2670 
+1.2044 
.8001 


-0.3618 
.6857 
-0.4858 
+0.9948 
-1.0066 


+0.9408 
+0.2471 
-0.3315 
+0.1503 
+1.1236 


-1.2251 
.6310 
-0.6239 
-1.0950 
-0.5933 


.1404 
-0.7393 
+1 .0395 
-1.2781 
-1.2637 

+0.3026 
-0.2079 
-1.3098 
H).3466 
-1.1400 

-0.6613 
1.0046 
-0.8518 
+1.2652 
+1.3523 

+0.3975 
+0.7176 
-0.3309 
hl.l611 
.0369 


5-0 


+0.1459 
-1.0228 
+0.9803 
+0.6312 
+1.3478 

-0.9803 
+1.3821 
+0.7798 
+0.9485 
+0.9506 


0.5788 
0.5790 
0.5793 
0.5795 
0.5797 

0.5802 
0.5802 
0.5802 
0.5802 
0.6802 

0.5802 
0.5801 
0.5800 
0.5800 
0.5798 

0.5797 
0.5796 
0.5796 
0.5792 
0.5790 

0.5780 
0.5779 
0.5766 
0.5735 
0.5735 

0.5726 
0.5723 
0.5719 
0.5713 
0.5698 

0.5674 
0.5668 
0.5654 
0.5650 
0.5637 

0.5631 
0.5630 
0.6611 
0.5602 
0.5598 

0.5592 
0.5587 
0.5583 
0.5581 
0.5572 

0.5571 
0.5567 
0.5567 
0.5667 
0.5668 


+0.0470  tf66 
0.0491 

0.06441-66 
0.0687  +66 
0.0613  -24 


N.  S. 

• 

+26 
1+19 -^» 


+0.0843 
0.0863 
0.0914 
0.0923 
0.0966 

+0.0966 
0.0996 


0. 
0. 
0. 

+0. 
0. 
0. 
0. 
0. 

+0. 
0. 
0. 
0. 
0. 

+0. 
0. 
0. 
0. 
0. 


027 
031 
095 

129 
142 
142 
214 
249 

379 
384 
610 
732 
734 

789 
806 
827 
862 
936 


+64 
-8 
-39 


40.2047 
0.2073 
0.2128 
0.2143  If  78 
0.2193 


+0.2216 
0.2221 
0.2282 
0.2310 
0.2322 


+0.2338 
0.2363 
0.23641+85 
0.2368 
0.23851+81 


+0.2387 
0.2384 
0.2382 
0.2381 
0.2372 


Limit- 
in?  Par* 
aliels. 


-7S 
+43 
-90 

+  3-6^ 
-16-90 


-3 
+08 
-34 

+68 

+37 

+ 

+32 

f68 


-72 
+21 
-90 

+17 

25^ 

61-60 

+32 


-53 -«^ 


-a 

-86 
-90 
6-81 


hl2 

+71 


449 


h67 
+62 
h34 


I-  1 
22 


+73 

+60 
+80 


+47 
-20 


+20-47 


-90 

+2a 


-52-80 

-50 -8a 


-22 


+21^1 


-80 
-20 
-90 

-86 
-90 
-90 
+42 
+67 

-IS 

0 

20|-6g 

-31 

+36 


-90 
-41 

-31 
-90 
+16 
-6 
+62 


-16-90 
+70+63 
90-1-  3 
+90+14 


+90 


+14 


^  J^^^i  ^  X«l4^  a:»J\v«iw  ^ 


I 


592 


EL 


3« 

Piftri-im 

d 

Pisci-im 

Lie 

E. 

PUcium 

75 

PisciTim 

V 

PiariTim 

lo: 

Pwci-jm 

47 

B. 

Ari^tiT 

2»> 

H 

.  Ari^iLs 

27 

Arif-u* 

u 

Ari^"i.T 

+> 

Arieti= 

47 

Ari^tu 

^ 

Ari*rd» 

w 

1 

Arietir 

r 

Arietia 

«:i 

Arietis 

65 

Arif-ti* 

14 

n- 

.  Ta?:n 

22 

n 

.lAiri 

lA;', 

B. 

Tauri 

32 

Tauri 

3.i 

Ta^iri 

161 

E. 

Tauri 

.4 

Tauri 

:ir, 

Tauri 

OCCULTATIOXS,  1918. 

FOR  THE  PREDICnOX  OF  OCCTXTATIOX5. 

JULY. 


6.2  -3.54  OX*  •  7  47.4 

5.4  3.52   2ij.7     7  44.4 

6.5  3.44    1&.&     ^54? 

6.3  3.37    IS.L  12o:.3 
3.7    3.30  16.3  14  55  7 


6.2 

6.5 

6.4 

i6.4 

i  5.7 

i  6.0 

I  4.5 
I  5.H 
15.2 

'5.2 
6.0 
6.5 
6.1 
5.C^ 

5.S 
6.0 
6.5 
4.5 

6.1 


-3.1».-16.4  -14  14  S 


3.19 
3.15. 
3.'>& 
3.<:«5 


13.^ 
14.0 


16  5i>  6 


12.5   17  2i.'.7 
11.4   19  4i>'.' 


-3.rj«-ll.7-l7.y;  5 

3.<>4    10.3   2t>iV.6 

2.96    &.&  r:>2.>.2 

2.96     9.2   2i.'44  6 
2M     5.5  2i>o:.3 


7  21  10.4-  5l5.9-:.'»4" 
22  55.1-  7   2.9-^>.54.5" 

5  6-7-  5   7.6-*.* -ii>: 
19  15.1-  237.4-i'.«i.> 

6  4.7-10  56.1 -:-Ii.54 


-SSs?"  0-2:272  -10-7. 

-5*3*Jo  ♦>— Ijft  -5is-3' 

oroo.  0-2i:C7  -14-7 


0.1*3« 


-2.92- 
2.92 
2.56 
2.54 
2.54 


5.9-20  27.1 

5.5    2»>3".'-f 

E»  2i>o>.l 


-  G 


-2  ^2- 

2^5 

2T^ 


7.6  2»>4«>.4 
6.5   215'>.5 

6.2-22  14.7 
6.0  22  5»i-t 
5.S  22.>5.3 
5.9  2151.6 

5.9-2147.4 


7  56.2-  9  S.6-':'.:45: 
2136.4-  4  i.9-l.U7i:. 
22  17.7-  4  4l.5»-4:'.i^:s. 

30  7  22.7 -iO  33.2 -'>.754-> 
12    9.4-  557.1 -•>.*.>> 

14  44.fr-  327.5-:.3:'$r 

15  41.2-  020.2-ij.711>' 

31  0  l5.3-  544.5-*:'.92.?- 

1  35. 5-  7   2.1-*!'.27i:. 

4  15.0-  9 32.4 -•:■.•*»: 


t    •-».  i 


:«:7'>-*>.i?A' 

■3-:>  0  :fs> 

.'5717  0. Iwl 
.:74n-  0  1-517 
.5-61   0.1424 


•  o--:.- 

-»:'.i3r3 

-»-t 

•.5~5l 

0.U./2 

-  1-7 

'-?->> 

oiir3 

.*>->: 

•   >5*>"- 

0.1144 

-24  -*' 

■.>5*:»> 

0.1C«57 

-34-5' 

-^-7) 

-31-4! 

-29-:: 

-2S-41 
-14->- 


4  53.1 

5  34.5 


-l'.« 


0   9.0-*>.i544  ■.   >5i;<j.-4: 
i045.5-'.'JS92"  O.Sn;^  O.K«m 
lliW.O-  7  26.S-'>.>t6.>0..>522^  O.':«9-23|-90 
l.i47.1-  517.1-1.0261  0.552i>  0.^71 
15  5>.5-  3   9.5-i:'.l452  0.>5oi.»  tM>53C« 


.  4 
-24 


026.1--\1797  0..>s5+-4l.iY753 
021.7-«j.5^jl  0.->534   0-075i 


IS  49.7 

l5.>4  2 

2»>2'>.2-  1   9.7 -0.5iC6  0.5.S»  OA>7i4 

22    1.5 

22  17.1 


2  35.4  -^:i.444«:  0.5S3i5  O.CKT: 
2  5.J.5  -^>. iW^^  0. >2o.5' -0.»W71 


-29-3: 
-l4-ft7 

5-r 

.«5.3 

-76-* 


AUGUST. 


192 

B. 

Tauri 

56 

Taiiri 

K 

Tauri 

67 

Tatiri 

V 

Tairi 

72 

Ti-ri 

244 

B. 

Tauri 

r 

Tii-ri 

95 

Tairi 

3i>> 

B. 

Ta- :.ri 

&■> 

Tau-ri 

U»/I 

Tauri 

1U5 

Ta'i.ri 

n 

Ta;ri 

12: 

Tau.ri 

1-3 

H 

.  Tauri 

3rM 

B 

Tauri 

l-t  i  Tiuri 

1         » ieminomn 

14  B.  Geminorum 

3         Geminonim 

6         Geminonim 

if        GemiD.    lar. 


5  2 


4.1 
5.4 

4  2 

5  4 
6.0 

4.3 

6  2 
6.2 
6  0 
5  5 


I 


2.75 

2.71 

I 

-2.70 
2  70 
2.70 
2.70 
2.65 

2.64' 

2.66 

2.64 

2.6«> 
-■»  V 


6  J  - 
•J  1 

6  ^ 

r^.  If 


4.j 


♦>3 
3.2 


2  49 
2  47 
2.4^. 
2.4*» 
2.40 

-2  32 

2.29 
2.31 
2*29 


■T   .1- 


5.3  -22  12.3 
5.1    21.-^.7 

4.6 -'22  6.5 
4.6   22    0  9 

4.4  22  37S 
4  3  22  4*  5 
3.6   25  H»  5 

3.4  -22  45  1 
2.9  23  56.1 
:5.«»  23  2*. 5 
2.1    23  4>.3 

1.4  24    '>5 

1.5-22  11  0 
1.3  22  0.5 
0  1  -2:5  5*2 
0.2  22  37  2 
•  ».4    J-i  10  '• 

1.3-2J24'' 

1.^  2.^  I»i-  1 
1.6   2J  lJ.2 

1.5  2.-:  7  ^j 
2.0   22  5.5.7 

2. ■» -22  31.9 


1  •3:>.9-  o-5i>  2 -*>:»! 5  0  .>54l  -<k.(©^ 
4    6.4-  5  29  4-1  1(«6  0>542  0.0531 

6  26.5 
6  27.7 


6  45.9- 

7  13.1- 
10  57.2- 

I 


1044  2 -i>  6755  0  .>543 -0.(^75 
-1045.3 -<.>  7734  0  >54;J  0.0474 
■li  5.7  -4M545  0  5544.  O.Ol^ 
>il29.O-i:«.0171  0.>544  0.4>lo4 
S55.5-i>.2377  0..>*44   0.09S5 


13  1^.5 
»1.5 


6.39.6 --X-22S1  0  5«43-O.0a07 
617.5-«:'.9345  0  >543.  0.02^ 
5l5  5 -»>.4i57  0.5543  0.0^73 
1  •  3*.4-  0:J4.2-i>  6500  0  55:5^  0.01.52 
325.5-»>.9936  0  5533-*>.0C49 


13  41 

14  42  5- 


6  24 . 2  - 1  .•>549  0 .  >52'^  -0 .0026 
7 .54.6  -1  .-2052  0  >52i$   6.00^ 

942.7 -«.». 9171  0  5511   0.0224 


2     2  5.3.2 

il     -k.^* 

13  c-.'.3 

14  2i.!  -  6;J:3.5-«>.147o  0  5*?*31   0.0302 


-oS-4 

-90-46 

-90 -IS 
-99-23 
-4S-11 
-3!5-30 
-35-51 

h53--5 

17-« 

14-43 

-  l-<2 

-22 -« 

-90 -« 
-16-66 


3.4-i"'.435i>0.>5*:»3   0.0290  -6S-" 

-31-25 


22    "7 
2:^    •  •  * 

1  l5.3 
1  22.3 


"45.6  -J».355«>  0  5-77  -i^.tHSi 
l46.5-«:>6i«l  0.5"73  O.CKS^ 
^  fyt . 9  -*  • . 39"  ■>  0 .  5764  O.C^7 
4    2.7 -«•  >532  0.5764   0.059S 


.B       ^    I      •    i 


5    5  7-i.^4*>5  0.5-60  0.0SS3 
3  33.0-  6    5.6-<"».'"»>43  0.5"S5 -0.060^1*34 


h53  0 
-4-5: 
^•1-1 
-  6-36 
-14-46 


-35 


OOOTJLTATIONS,  1918. 

ELEMENTS  FOR  THE  PREDICTION  OF  0CCULTATI0N8. 

AUGUST. 


72690"— 1918 38 


OOOULTATIONS,  1918. 
ELEMENTS  FOE  THE  PREDICTION  OF  OCCULTATIONS. 


OOOTJliTATIONS,  1918.  595 

ELBaiENTS  FOR  THE  PREDICTION  OF  OCCUI/TATIONS. 

AUGUST. 
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ELEMENTS  FOE  THE  OF  OOCULTATIOKS 


OCCtJITATIONS,  1918.  597 

EliEaiENTS  FOB  THE  PREDICTTON  OF  OCCULTATIONS. 

SEFTBUBER. 


OOCTJITATIONS,  1918. 
ELEMENTS  FOB  THE  OF  OCCULTATTONS. 


OOOriiTATIONS,  1918.  599 

ELEMENTS  FOR  THE  PREDICTION  OP  0CCULTATI0N3. 

OCTOBER. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCCTLTATIONS. 

OCTOBER. 


OCCrLTATIONS,  1918.  601 

ELEMENTS  FOB  THE  PEEDICTION  OF  OCCULTATIONS. 
OCTOBER. 


OOOULTATIONS,  1918. 
ELEMENTS  FOK  THE  PKBDICTION  OF  OCCULTATIONB. 

OCTOBER. 


0C0ULTATI0N8,  1918. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

NOVEMBER. 


The  Stab's 


At  CoKJUNcnoN  nr  R.  A. 


Limit- 
ing Par- 
aflelfl. 


Name. 


16  B.  Capricomi 
P  CapriccMrni 

31  B.  Capricomi 

27  G.  Capricomi 

45  B.  Capricomi 

r  Capricomi 

84  B.  CapriccMrni 

y  Aquarii 

51  G.  Aquarii 

17  Aquarii 

19  Aquarii 

I  Aquarii 

c*  Capricomi 

c"  Capricomi 

30  Aquarii 

138  B.  Aquarii 

44  Aquarii 

51  Aquarii 

187  B.  Aquarii 

K  Aquarii 

207  B.  Aquarii 

3  Piscium 

K  Pifldum 

9  Piscium 

16  Piscium 

19  Piscium 
86  Piscium 

d  Piscium 

136  B.  Piscium 

75  Piscium 

101  Piscium 

20  H^  Arietis 
27  Arietifl 
36  Arietifl 
40  Arietifl 


45 

P 
47 
54 


Arietifl 
Arietifl 
Arietifl 
Arietifl 
Arietifl 


C        Arietifl 

r        Arietifl 

63        Arietifl 

65        Arietifl 

14  H*.  Tauri 

22  H^  Tauri 

133  B.  Tauri 

32        Tauri 

A        Tauri 

-  39        Tfturi 

'192  B.  Ttari 


Mag. 


6.2 
3.2 
6.4 
6.2 
6.1 

5.2 
6.0 
4.5 
6.5 
6.3 


Red'ni  from 
1918.0. 


+3.52 
3.53 
3.58 
3.57 
3.56 

+3.61 
3.62 
3.68 
3.68 
3.70 


5.6  +3.72 
4.8  I  3.76 
5.3  I  3.80 
6.3  I  3.80 
5.6  '  3.85 


6.4 
5.7 
5.8 
6.3 
5.2 


+3.87 
3.90 
3.93 
3.95 
3.99 


6.3  I-H4.00 

6.3  4.08 
4.9    4.21 

6.4  4.21 


5.7 

5.4 
6.2 
5.4 
6.5 
6.3 

6.2 
6.4 
6.4 
6.5 
6.0 

6.0 
5.6 
5.8 
6.5 
4.5 

5.0 
5.2 
5.2 
6.0 
6.5 

6.1 
5.9 
5.8 
4.5 
6.1 

6.1 


4.25 


■f4. 
4.48 
4.50 
4.62 
4.80 


+4.97 
5.19 
5.28 
5.33 
5.36 

+5.38 
5.39 
5.48 
5.43 
5.48 


Aa 


II 


+15.5 
15.5 
16.7 
16.0 
16.8 

+16.7 
18.3 
19.9 
20.4 
21.5 

+21.2 
22.7 
22.7 
22.7 
24.4 

+25.4 
25.4 
25.8 
26.7 
26.3 

+26.7 
28.4 
28.9 
28.9 
29.3 


Apparmt 

Declina- 

tioQ. 


30+29.6 
30.5 
30.4 
29.9 
29.6 


+5. 
5.55 
5.53 
5.54 
5.57 


+5.59 
5.65 
5.67 
5.67 
5.67 


+28.1 
25.8 
23.9 
22.7 
22.3 

+21.6 
21.4 
21.5 
20.3 
20.0 


-15    2.4 

15  2.2 

16  0.6 

15  19.6 
14    0.0 

Ul5  14.3 

12  50.6 

1141.9 

10  56.4 

9  39.8 

1-10  5.5 
813.0 
9  27.2 
9  38.9 

6  54.7 

5  7.1 
5  47.4 
514.7 

3  19.4 

4  38.6 

3  58.4 
0  14.8 
0  48.9 
0  40.8 
139.3 

+  3   2.4 

7  47.6 

7  44.6 

8  55.0 
12  31.5 

+14  16.0 

16  50.8 

17  20.9 
17  25.4 
17  57.0 

+18   0.4 

17  42.2 
20  20.8 

18  29.2 

19  25.4 


521+19.6 
18.9i 
18.7 
18.5 
16.8 


+16.1 
15.4 
14.5 
13.6 
13.4 


+6.68l+12.5'+22  12.4 


+20  44.8 
20  51.4 
20  27.3 
20  31.1 

20  39.2 

+20  40.5 
22  0.0 
22  14.8 

21  51.8 
21  47.5 


Greenwich 
Mean  Time. 


d 
10 


11 


18 


18 


14 


15 


16 
17 


18 


h     m 
0  24.7 
0  31.1 

4  3.2 

5  8.5 

6  35. 


5  + 


8  55.2 

14  12.9 

22  58.1 

1  8.9 
510.6 

613.7 
12    3.2 

15  24.6 

15  59.8 

23  53.8 

4  17.3 
618.3 

9  32.4 
12  52.0 

16  49.7 

17  13.6 

2  18.4 
14  12.3 
14  20.9 

18  27.0 


22  54.1 

12  8. 

13  53.5 
22  43.9 

9  23.5 


4  56.4 
510.5 

5  47.1 
9  44.3 

10  58.6 

12  13.0 

14  37.1 

15  12.3 
15  50.4 
21  21.0 

23  24.7 
127.1 
4  3.7 
7   0.6 


Hoar 
An^, 


h    m 
436.1 
430. 
1  5.0 
0  1. 
122.2 


0-0 


9+0 


013.1 
551.01 
9  5.7 
939.7 
642.0 

227.3 
0  30.4 
2  37.3 
550.2 
841.9 


-^.6613 
.6470 

40.9543 
.4212 

-0.7244 


3  37.3+0.9735 
844.3-0.5897 
648.0-0.1480 
441.5-0.514610.5491 
047.9-1.0430  0.5488 


0.5518 
0.5518 
0.5512 
0.5511 
0.5509 

0.5506 
0.6500 
0.5492 


+10  3.0 
-  5 10.5 
+  6 19.0 
+  627.4 
+1024.9 


7  + 


h  917.2 
329.4 
+  5 10.4 
-10 18.3 
-0  2.3 


2124.11+1131.1 
10  51.4 
19  18.6 

0  31.0 

2    8.4 


+  027.2 
+  834.4 
-10  25.8 
-  852.4 


-0.3897 
-1.1427 
40.8266 
+1.1497 
40.0191 

-0.8594 
+0.2689 
+0.4286 
-0.7835 
+1.2216 

+0.8562 
-0.8464 
40.8196 
+0.9871 
40.9518 

+0.5871 
-1.1423 
-0.7022 
40.0796 
-1.2305 

-0.5436 
-0.6761 
40.1886 
+0.8799 
+0.5901 


-  611.21+0.9120  0.6042 


0.5488 
0.5487 
0.5488 
0.5488 
0.5492 

0.5496 
0.5498 
0.5504 
0.5509 
0.5515 

0.5518 
0.5540 
0.5579 
0.5580 
0.5595 

0.5613 
0.5678 
0.5687 
0.5736 


It 


N. 


0.5799  0.2060 


0.5872 
0.5951 
0.5997 
0.6023 
0.6030 


-  557.7i+1.2412 
5  22.51-1.2797 
135.0+1.0460 


-023.7 


047. 
3  5.8 
339.6 
416.1 
933.1 


6-0 


+0.2722 


.8868 
-0.7270 
-0.2669 
-0.2616 
+0.1523 


+11 31.6  +0.3171 
-1031.0-0.8186 

-  8  0.8  -0.8578 

-  511.3-0.2679 


0.6043 
0.6046 
0.6062 
0.6066 

0.6070 
0.6078 
0.6080 
0.6082 
0.6096 

0.6100 
0.6104 
0.6108 
0.6110 


+0.1615 
0.1617 
0.1669 
0.1685 
0.1705 

+0.1738 
0.1809 
0.1917 
0.1942 
0.1986 

40.1998 
0.2056 
0.2087 
0.2093 
0.2157 

40.2188 
0.2202 
0.2221 
0.2239 
0.2253 

+0.2259 
0.2288 
0.2301 
0.2301 
0.2298 

+0.2290 
0.2238 
0.2228 
0.2164 


+74 
+56 

-  7 

+75 
+  2 
+26 
+  7 
25 


-10 
+53 
+64 
-  5 
+85 


S. 


-  5-87 
-4-85 
+17 
-15 
-90 

+18 
-78 
-47 
1-72 
-90 


+14-62 
-32-90 
+  7 
+30 


+81 
+80 
+38-37 


-90 
-24 
-15 
-00 
+37 


+86+  9 


-  8 
+90 
+90 
+90 

+77 


-00 
+  7 
+17 
+15 

-6 


443 
-40 


+0.1905 
0.1685 
0.1523 
0.1414 
0.1379 


h30-«2 
0-82 


-32 

-77 


+  9-66 


1 

+50 

90 

80 


40.1317 
0.1312 
0. 

0.1208 
0.1179 


-72 
rl8 
+22 
+  4 


12991-55 

90 

Lk55 


490+25 
+88'+54 
-70 


+0.1149  -141-69 
0.1092  -3-69 
0.1078  +23-39 
0.1062  +24-39 
0.0925  +47  -15 


+58 


+0.0873 
0.0821 
0.0753 
0.0676  +231-36 


+35 
-11 


-  5 


-9-68 
-12-68 


7  14.9-  4  57.6-0.182210.61101  0.066QM«^^ 
10  4.4\- ^\1S.V-^.A\\^^.^\A^5^^^>^^ 
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ELEMENTS  FOR  THE  PEEDICTION  OF  OOCULTATIOIIS. 
NOVEMBER. 


TbC  aiAB'B 

At  CONiUWCTOMf  M  R.  A. 

^ 

Xra.0^ 

'S^ 

arsli 

r 

x' 

r 

N. 

B. 

4. 

oa 

Leonia 

'        Leonia 

B.  L«Dnia 

Leonia 

6.1 
6.1 

e.3 

6.3 
6.1 

^.55 
3.60 
3.44 
3.36 
3.36 

-20.8 

20.7 
20.8 
20.4 
20.0 

^  1  10.1 

0  26.1 

+  0  22.3 

-  115  J 

2  33.4 

SS  20  37" 

Se    0  63.8 

6  23.6 

14  4.7 

15  23.8 

>-2  3°e 

+  612.8 
til  33.6 
-4  58.4 
u  341.6 

+0.4279 
*0.3361 
-0.7463 
-0.5649 
+0.6966 

0.5086  -0.2097  t«4U6 
0.6078  0.2098  t68  -20 
0.6070  0.2096  -  2  -90 
0.6064  0.2086  +  8  -76 
0.5063  0.2084  m  -  6 

B.  Leonia 
B.  Virginia 
B.  Viisinia 
VirliniB 
B.  Viiginia 

6.2 
5.9 
6.5 
6.3 
6.0 

1S 

3.17 
3.12 
3.06 

-20.2 
19.4 
19.0 

1T.7 
16.8 

-  169.3 
4  63.0 
616.1 
9  0.3 
11  12.6 

S7 

19  47.9 
2  40.8 

1617.8 
149.7 
12  48.6 

h  036.3 
*  716.7 
-427.4 
+  646.7 
-  7  33.2 

-0.9460 
+0.8311 
-1.3060 
+0.7625 

+1.0977 

0.6062  -0.2074 
0.6063  0.2M6 
0.5077   O.2O06 
0.5097   0.1949 
0.6127  0,1876 

-15-90 

^+  7 
-49 -«8 

+81+3 
+79  +26 

ViKinia 
Viiginia 
Vi^inia 
B.  Viiginia 
Vi^inia 

5.0 
6.2 
6.7 
8.0 
6.1 

*3.0& 
3.02 
2,98 
2.97 
2.98 

-17.3 
16.6 
15.6 

16.1 
14.2 

-9   5.9 
10  18.4 
12  17.1 
12  47.9 
16  21.6 

M 

12  49.9 
19  59.9 
5  51.4 

9  58.6 
16  34.6 

-  7  31.8 
-034.1 
^  9  0.2 
-11  0.1 
-633.9 

-1.2490 
-1.2330 
-0.7887 
-0.9248 
tO.9866 

0.6127  .0.1876 
0,6160  0.1820 
0.6187   0.1733 
0.5203  0.1602 
0.6228  0.1634 

-43-90 
-13-90 

-10-90 
-19-90 
h75  +19 

G.  Viiginia 
H.  Virginia 

6.6 
5.1 

.2.9^ 

-13.2 
-13.0 

-15  66.8 
-16  65.1 

80 

133.3 
4  22.7 

♦  4  7.0 
►  661.2 

+0.0019 
-0.3836 

0.5273  -0.1519 
0.6287  -0.1484 

+34-36 
+  9-63 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


The  Stab'8 

DCMERBION. 

EMERSION. 

Him. 

WashingtoiL 

Angle 
ftrom^ 

Washington. 

Angle 
from— 

Dura- 
tion of 
Oocul- 
tation. 

Name. 

M^. 

fildflTMl 

Tiim. 

Time. 

North 
Point. 

Ver- 
tex. 

Sidereel 
Time. 

Mean 
Time. 

North 
Point. 

V«r- 

tcx. 

h    m 

h    m 

• 

o 

h    m 

h    m 

• 

• 

h    m 

1.     5 

75  ViiginiB 
231  G.  ViiKinifl       f 

5.6 

11    3 

16    2 

97 

129 

12  19 

17  18 

326 

343 

1  16 

6 

6.4 

8  21 

13  16 

100 

152 

9  19 

14  14 

308 

357 

0  58 

6 

236  G.  ViiginiB       f 

5.7 

9    8 

14    4 

92 

142 

10    8 

15    3 

318 

3 

0  59 

7 

64  G.  Libne 

5.8 

12  23 

17  14 

118 

151 

13  42 

18  33 

286 

306 

1  19 

8 

41  G.  Scorpii 

6.3 

13  10 

17  57 

116 

150 

14  26 

19  13 

274 

296 

1  16 

19 

20  H^  ArietiB 

6.4 

4  49 

8  54 

119 

68 

5  40 

9  45 

208 

154 

0  51 

20 

C  ArietiB 

5.0 

9  22 

13  22 

101 

48 

10  14 

14  14 

250 

202 

0  52 

21 

161  B.  Tauri 

6.5 

3  25 

7  23 

32 

53 

4  25 

8  23 

305 

284 

1    0 

22 

99  Tauri 

6.0 

2  28 

6  22 

72 

128 

3  49 

7  43 

273 

313 

1  21 

23 

1  Geminomm 

4.3 

8  17 

12    6 

91 

37 

9  31 

13  20 

297 

239 

1  14 

23 

3  Geminomm 

5.6 

11  32 

15  20 

32 

336 

11  49 

15  38 

357 

302 

0  17 

23 

6  €tominorum 

6.3 

12  32 

16  20 

54 

2 

13    7 

16  55 

331 

282 

0  35 

24 

d  Geminomm 

5.2 

3  16 

7    1 

106 

162 

4  34 

8  20 

268 

320 

1  19 

25 

3  Cancri 

5.7 

14    5 

17  45 

138 

86 

14  53 

18  83 

264 

214 

048 

26 

90  B.  Cancri 

6.3 

4  27 

8    5 

104 

158 

5  44 

9  22 

293 

343 

1  17 

27 

h  LeoniB 

5.2 

11  25 

14  58 

149 

112 

12  36 

16    9 

276 

228 

1  11 

29 

p'LeoniB 

6.1 

13  12 

16  37 

91 

56 

14  19 

17  44 

833 

289 

1    7 

b.    3 

43  B.  Libi» 

5.7 

15  13 

18  18 

95 

90 

16  42 

19  47 

299 

275 

1  29 

5 

126  B.  Scorpii        f 
133  B.  Taun 

6.1 

11  58 

14  55 

69 

116 

12  53 

15  50 

317 

356 

0  56 

17 

5.9 

7  20 

9  31 

133 

76 

8    9 

10  20 

222 

165 

0  48 

17 

32  Tauri                J 

5.8 

10  21 

12  32 

81 

30 

11  13 

13  24 

278 

231 

0  52 

18 

300  B.  Tauri 

6.2 

548 

7  55 

98 

58 

7  11 

9  18 

264 

206 

1  23 

25 

237  B.  LeoniB         t 

6.3 

16    3 

17  41 

137 

86 

17    0 

18  38 

273 

222 

0  67 

26 

e  Leonia 

5.1 

11  56 

13  30 

146 

137 

13  18 

14  62 

286 

257 

1  22 

28 

370  B.  Viiginifl 

6.0 

8  44 

10  11 

185 

230 

9  13 

10  40 

234 

277 

0  29 

IT.     1 

83  ViiginiB 

5.6 

11    7 

12  30 

149 

182 

12  18 

13  41 

272 

291 

1  10 

4 

19  Scorpii 

4.9 

12  49 

14    0 

121 

160 

14    3 

15  14 

269 

297 

1  14 

17 

72  Taun 

5.4 

7  28 

7  48 

109 

52 

8  35 

8  55 

254 

196 

1    7 

19 

//  Geminomm 

3.2 

7  20 

7  33 

72 

35 

8  30 

8  42 

318 

265 

1  10 

28 

75  Viiginifl 

5.6 

14  13 

13  49 

174 

164 

15    3 

14  39 

242 

220 

0  50 

29 

43  H.  Virginia 

5.5 

9  51 

9  24 

146 

191 

10  51 

10  24 

266 

306 

1    0 

29 

236  G.  ViiginiB 

5.7 

12  30 

12    2 

187 

210 

12  59 

12  32 

229 

246 

0  30 

31 

57  B.  Scorpii 

5.7 

14  40 

14    6 

100 

117 

16  11 

15  35 

285 

288 

1  30 

31 

27  G.  Scorpii 
4  Sagittani 

5.8 

16  30 

15  55 

90 

84 

18    0 

17  24 

282 

258 

1  30 

>r.    2 

4.8 

16  28 

15  45 

53 

72 

17  43 

16  59 

298 

301 

1  14 

3 

30  Sagittarii          f 

6.2 

13  30 

12  43 

52 

103 

14  22 

13  35 

304 

350 

0  52 

4 

57  Sagittarii 

6.0 

16  13 

15  22 

36 

76 

17    9 

16  18 

298 

331 

0  56 

7 

K  Aquarii            f 

5.2 

16  32 

15  29 

30 

82 

17  16 

16  13 

285 

336 

0  44 

13 

A  Tauri 

4.5 

9  56 

8  31 

118 

65 

10  43 

9  18 

243 

192 

0  47 

13 

39  Tauri 

6.1 

10  16 

8  51 

137 

84 

10  52 

9  27 

224 

174 

0  36 

15 

141  Tauri 

6.3 

8  38 

7    5 

145 

90 

9  33 

8    0 

242 

184 

0  55 

15 

14  B.  Geminomm 

6.0 

12  13 

10  39 

90 

37 

13    4 

11  30 

295 

245 

0  51 

19 

h  Leonia 

5.2 

11  31 

9  41 

65 

26 

12  13 

10  24 

358 

31S 

0  42 

21 

;7^  LeoniB 

6.1 

13  52 

n  54 

61 

20 

14  31 

12  33 

359 

314 

0  39 

22 

13  B.  Virginis 

5.9 

16  30 

14  28 

92 

48 

17  30 

15  28 

314 

262 

1    0 

y  12 

175  H^  Tauri         t 

6.5 

12  22 

9    2 

61 

11 

13     1 

9  41 

317 

270 

0  39 

17 
19 

14  Sextantis         t 

6.3 

16    8 

12  27 

107 

55 

17    3 

13  23 

299 

250 

0  55 

e  LeoniB 

5.1 

13  18 

9  30 

58 

28 

13  54 

10    6 

5 

329 

0  36 

NoTS.— The  angles  of  position  are  counted  from  the  north  point  and  verUoL  o\  XYk«'tt»ucC%>^i&Xk  Xnmvc^^^^  ^k^- 
t  Immersion  below  the  horison  ot  WMshingtaa,  X  Emanloii  Vton  i:b» YiocVum.  q\^  wtetei^KA. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


The  Starts 

] 

[MMERSION. 

EMERSION.               1 

iv*^ 

Date. 

W*a.<>-hingt(m. 

Angle 
from — 

WaRbingtoD. 

Anrfe 
from— 

liiBif 

Name. 

Mag. 

Sidereal 

1 

Mean 

Nortli 

Ver- 

Sidereal 

Mean 

North 

Ver- 

Time, 

Time. 

Point 

tex. 

Time. 

Time. 

Point, 

tex. 

h    m 

h    m 

• 

• 

h    m 

h    m 

•  1       • 

h  ■ 

May  22 

83  Virginia 

5.6 

11  58 

7  59 

166 

189 

12  57 

8  57 

254 

264 

0« 

26 

39  Ophiuchi 

5.1 

13  12 

8  57 

150 

193 

13  56 

9  40 

226 

263 

043 

20 

191  B.  Ophiuchi 

6.3 

17     7 

12  52 

105 

108 

18  31 

14  15 

248 

233 

1» 

20 

b  Ophiuchi 

4.3 

17  56 

13  40 

92 

84 

19  21 

15    6 

255 

230 

IS 

June   2 

19  Pisciuni 

5.4 

18  16 

13  33 

30 

82 

19    5 

14  21 

278 

329 

048 

12 

a  Cancri              J 

4.3 

15  18 

9  55 

174 

123 

15  44 

10  21  1  231 

181 

021 

18 

75  Virginis 
43  H.  Virgini8 

5.6 

17  20 

11  34 

124 

80 

18  29 

12  42 

270 

220 

1  1 

19 

5.5 

12  48 

6  58 

87 

106 

14    6 

8  16 

325 

326 

lis 

19 

231  G.  ViiKinis 

6.4 

14  16 

8  26 

128 

127 

15  44 

9  54 

278  1  257 

Iffi 

19 

236  G.  Virginis 

5.7 

15  27 

9  37 

122 

105 

16  53 

11    3 

276     243 

IS 

21 

57  B.  Scorpii 

5.7 

17    8 

11  10 

119 

104 

18  26 

12  28 

249 

220 

lU 

21 

27  G.  Scorpii 

5.8 

18  53 

12  55 

132 

98 

19.50 

13  51 

228 

187 

051 

23 

4  Sagittani 

4.8 

16  52 

10  46 

111 

125 

18    9 

12    3 

237 

234 

117 

24 

30  Si^ttarii          f 

6.2 

13  22 

7  12 

122 

174 

14  13 

8    4 

233 

279 

0  51 

25 

57  Sagittarii 

6.0 

15  32 

9  19 

114 

159 

16  29 

10  16 

222 

261 

0  57 

27 

c*  Capricomi 

0.3 

18  24 

12    2 

41 

82 

19  31 

13    9 

267 

297 

1  : 

28 

K  Aquarii 

5.2 

17  34 

11    8 

93 

143 

18  30 

12    4 

217 

263 

09t 

28 

207  B.  Aquarii 

6.3 

19  32 

13    6 

34 

75 

20  38 

14  12 

266 

296 

1    I 

July  20 

51  Ophiuchi 

4.8 

15  21 

7  29 

65 

91 

16  37 

8  45 

298 

310 

1  li 

23 

r  Capricomi 

5.2 

0  26 

16  20 

40 

358 

1  22 

17  17 

268 

219 

Obi 

31 

A  Tauri 

4.5 

23  53 

15  16 

67 

125 

1    0 

16  24 

262 

318 

1  : 

31 

39  Tauri 

6.1 

0    9 

15  32 

90 

148 

1  16 

16  40 

239 

294 

1  i 

Aug.    2 

141  Tauri 

6.3 

23  52 

15    8 

58 

111 

0  43 

15  58 

296 

352 

0  5] 

11 

370  B.  Virginia 

6.0 

15  59 

6  40 

110 

71 

17  15 

7  56 

294 

247 

1 1( 

18 

Jt  Sagittarii 

3.0 

21  36 

11  50 

82 

51 

22  45 

12  58 

236 

195 

1  i 

27 

14  H».  Tauri 

6.5 

20  40 

10  17 

46 

9(> 

21  24 

11    2 

284 

337 

04i 

27 

22  UK  Tauri 

6.1 

22  50 

12  28 

122 

179 

23  31 

13    8 

203 

260 

04( 

Sept.  16 

r  Capricomi 

5.2 

23  58 

12  17 

70 

30 

1    2 

13  20 

238 

191 

1  ; 

19 

K  Piscium 

4.9 

0    7 

12  14 

76 

61 

1  17 

13  23 

220 

189 

1  s 

19 

9  Piscium 

6.4 

0  23 

12  30 

117 

99 

1     0 

13    7 

179 

152 

0  3; 

22 

27  Arietis 

6.4 

4  49 

16  43 

78 

30 

6    0 

17  54 

254 

200 

1 1] 

24 

51  Tauri 

5.6 

21  10 

8  58 

95 

144 

21  59 

9  47 

242 

294 

0  4S 

24 

56  Tauri 

5.2 

21  40 

9  27 

66 

117 

22  31 

10  19 

270 

325 

052 

24 

07  Tauri 

5.4 

0  15 

12    2 

34 

92 

1     4 

12  51 

300 

357 

0  4S 

25 

n  Taiu-i                t 

5.1 

21  32 

9  16 

101 

146 

22  20 

10    4 

248 

297 

04fi 

29 

209  B.  Cancri 

6.5 

5  21 

16  47 

105 

157 

6  39 

18    6 

299 

343 

1  u 

Oct.  20 

36  Arietis 

6.5 

20  16 

6  22 

93 

145 

21     4 

7    9 

229 

2S3 

0  4< 

20 

40  Arietis 

6.0 

22     1 

8    7 

58 

114 

23    0 

9    5 

260 

314 

05? 

26 

2  B.  Cancri 

6.0 

3    9 

12  53 

155 

210 

3  48 

13  33 

227 

281 

0  4C 

25 

5  Cancri 

5.9 

4  35 

14  20 

130 

183 

5  48 

15  32 

260 

307 

1  11 

Nov.   7 

21  G.  Siigittarii 

5.7 

10  30 

4  26 

90 

70 

20  50 

5  45 

244 

210 

1  20 

8 

^  Sagittarii 

3.7 

20  54 

5  45 

126 

100 

21  38 

6  29 

195 

162 

0  44 

8 

36  Sagittarii 

5.1 

21  14 

6    5 

0 

3;jo 

21  40 

6  30 

322 

288 

0  26 

16 

27  Ariotis 

6.4 

6  43 

15    0 

49 

3.>4 

7  35 

15  52 

291 

236 

0  o2 

18 

51  Tauri 

5.6 

21  18 

5  30 

39 

88 

21  57 

6    8 

299 

351 

0  38 

18 

247  B.  Tauri 

5.8 

1  12 

9  23 

137 

193 

1  49 

10    0 

200 

254 

0  37 

19 

o  Tauri 

4.8 

23  21 

7  28 

86 

139 

0  17 

8  24 

262 

318 

056 

20 

15  Gominomm      t 

6.5 

23    1 

7    4 

79 

126 

23  51 

7  54 

282 

333 

050 

Note.— The  anKles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon'5  limb  toward  the  east 
t  ImmersioD  below  the  horiion  of  Washington.  X  £ta»n\«i  VM&nvr  tha  horlion  of  WashlngtoiL 


OCCULTATIONS,  1918. 


611 


OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


The  Star's 

IMMERSION. 

EMERSION. 

Oato. 

Washington. 

Angle 
from— 

WMhington. 

Angle 
Irom— 

Dor»- 
tionof 
Occul- 

tAfInn 

Name. 

Mag. 

SMereal 

Mcui 

North 

Ver- 

Sidereal 

M€«tn 

North 

Ver- 

Time. 

Time. 

Pohit. 

tex. 

Time. 

Time. 

Point. 

tex. 

h    m 

h    m 

• 

• 

h    m 

h    m 

• 

• 

h   m 

<v.20 

16  Gexninorum 

6.2 

23  19 

7  22 

155 

204 

23  41 

7  44 

206 

256 

0  22 

21 

/  Geminorum 

5.3 

5  43 

13  42 

128 

172 

7     1 

14  59 

265 

284 

1  18 

23 

09  Leonis 

5.5 

10    9 

17  59 

164 

146 

11  12 

19    1 

259 

224 

1    3 

24 

14  Sextantis 

6.3 

4    3 

11  60 

164 

215 

4  38 

12  25 

236 

288 

0  36 

25 

237  B.  Leonifl         t 

6.3 

4    9 

11  62 

154 

204 

4  51 

12  34 

248 

300 

0  42 

25 

55  Leonis 

6.1 

5  55 

13  38 

136 

187 

7    0 

14  42 

275 

322 

1    4 

C.    6 

266  B.  Sagittarii 

6.1 

21  48 

4  49 

66 

37 

23    2 

6    2 

247 

207 

1  13 

7 

27  G.  Capricomi 

6.2 

23    6 

6    2 

45 

12 

0  13 

7    9 

261 

219 

1    8 

9 

44  A^uarii 

5.7 

1    6 

7  64 

39 

1 

2  11 

8  59 

261 

215 

1    5 

14 

40  Anetis 

6.0 

22  50 

5  19 

75 

131 

23  56 

6  24 

241 

293 

1    5 

16 

108  Tauri 

6.2 

10    6 

16  25 

27 

330 

10  26 

16  44 

349 

293 

0  19 

16 

n  Tauri 

5.1 

11  28 

17  47 

50 

358 

12    3 

18  22 

325 

275 

0  35 

19 

2  B,  Cancri 

6.0 

1  17 

7  26 

98 

149 

2  14 

8  22 

279 

333 

0  66 

19 

5  Cancri 

5.9 

2  35 

8  44 

87 

141 

3  37 

9  46 

295 

349 

1    2 

23 

e  Leonis 

5.1 

11  59 

17  61 

95 

84 

13  16 

19    7 

331 

302 

1  16 

Nois. — ^The  angles  of  position  are  counted  from  the  north  point  and  vertex  of  the  Moon's  limh  toward  the  east. 

t  Immersion  below  the  borison  of  Washington. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  SON. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

P 

Bo 

Lo 

Date. 

P 

Bo 

k 

o 

o 

o 

o 

o 

e 

Jan.    1 

+  2.11 

-3.13 

25.20 

July    5 

-  0.99 

+3.40 

103.4! 

6 

-  0.32 

3.70 

319.35 

10 

+  1.29 

3.92 

37iS 

11 

2.74 

4.24 

253.51 

15 

3.54 

4.41 

S31A 

16 

5.15 

4.74 

187.68 

20 

6.74 

4.87 

26i» 

21 

7.43 

5.21 

121.84 

25 

7.90 

5.90 

198.78 

26 

-  9.65 

-5.64 

56.01 

30 

+  9.97 

+5.70 

131M 

31 

11.78 

6.02 

350.17 

Aug.   4 

11.97 

6.05 

68il 

Feb.  5 

13.80 

6.35 

284.34 

9 

13.87 

6.36 

OM 

10 

15.70 

6.64 

218.51 

14 

15.66 

6.63 

294.31 

15 

17.46 

6.87 

152.67 

19 

17.34 

6.86 

228i2 

20 

-19.08 

-7.05 

86.83 

24 

+18.90 

+7.03 

162.14 

25 

20.55 

7.17 

20.97 

29 

20.33 

7.16 

96.06 

Mar.   2 

21.86 

7.24 

315.11 

Sept.  3 

21.63 

7.23 

30.<M 

7 

23.02 

7.25 

249.23 

8 

22.78 

7.25 

324.01 

12 

24.02 

7.20 

183.35 

13 

23.79 

7.22 

267.99 

17 

-24.85 

-7.10 

117.45 

18 

+24.64 

+7.14 

191.96 

22 

25.51 

6.95 

51.53 

23 

25.34 

7.00 

125.96 

27 

25.99 

6.75 

345.59 

28 

25.86 

6.81 

59.99 

Apr.    1 

26.30 

6.50 

279.63 

Oct.    3 

26.22 

6.58 

354.02 

6 

26.42 

6.19 

213.65 

8 

26.40 

6.29 

288.05 

11 

-26.37 

-5.85 

147.66 

13 

+26.40 

+5.95 

222.09 

IG 

26.13 

5.46 

81.64 

18 

26.21 

6.57 

166.14 

21 

25.70 

5.03 

15.61 

23 

25.83 

6.16 

90.19 

26 

25.10 

4.57 

309.55 

28 

25.26 

4.69 

24.26 

May    1 

24.30 

4.08 

243.47 

Nov.   2 

24.49 

4.19 

318.32 

6 

-23.33 

-3.56 

177.38 

7 

+23.52 

+3.66 

262.40 

11 

22.18 

3.02 

111.27 

12 

22.35 

3.10 

186.48 

16 

20.86 

2.45 

45.14 

17 

21.00 

2.61 

120.57 

21 

19.38 

1.87 

339.00 

22 

19.46 

1.90 

64.66 

26 

17.75 

1.28 

272.85 

27 

17.74 

1.28 

348.76 

31 

-15.97 

-0.68 

206.68 

Dec.    2 

+15.86 

+0.64 

282.86 

June  5 

14.07 

-0.08 

140.51 

7 

13.83 

0.00 

216.98 

10 

12.06 

-fO.52 

74.34 

P 

11.67 

-0.64 

151.10 

15 

9.95 

1.12 

8.16 

17 

9.41 

1.27 

85.22 

20 

7.77 

1.71 

301.07 

22 

7.07 

1.90 

19.35 

25 

-  5.54 

+2.29 

235.78 

27 

+  4.67 

-2.51 

313.49 

30 

-  3.27 

+2.86 

169.60 

32 

+  2.23 

-3.10 

247.64 

In  the  above  table,  F  is  the  position-angle  of  the  axis  of  rotation  measured  eastward  fioo 
the  north  point  of  the  disk,  \chile  L^  and  B^  are  the  heliographic  longitudes  and  latitudes,  respec- 
tively, of  the  (lenter  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  which 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  January  1, 1864,  Green* 
wich  Mean  Noon. 


MOON,  1918.  613 

MEAN  EQUATOE,  OKBIT,  AND  MEAN  LONOITDDE. 

FOR  MEAN  NOON. 


614 

MOON,  1918. 

EPHEMERIS  FOB 

OBSEKVA-nONS  OF  THE  HXI 

FOR 

HEAIf 

MOON,  1918.  615 

iPHEMEEB  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 
FOR  UEAS 


616 

MOON, 

1918. 

EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOOT.  | 

FOR  GREENWICH  MEAN  MIDNIQHT. 

Date. 

The  Earth's 
Selcoographio— 

PhysioalLlbraticin. 

Th*8aii'» 
8alBDQ(npliii&-~ 

€ 

Long. 

Lat. 

Long. 

Lat. 

Colong. 

Lat. 

Apr.       1 

0 

-6.75 

• 
+1.67 

o 

-0.02 

o 

+0.04 

• 
156.17 

• 
+1.60 

• 
9.60 

2 

7.33 

+0.23 

0.02 

0.04 

168.35 

1.48 

4.30 

3 

7.61 

-1.25 

0.02 

0.04 

180.64 

1.46 

358.71 

4 

7.53 

2.71 

0.02 

0.04 

192.73 

1.44 

353.16 

5 

7.02 

4.05 

0.02 

0.04 

204.93 

1.42 

347.96 

6 

-6.05 

-5.19 

-0.02 

+0.04 

217.14 

+1.40 

343.47 

7 

4.63 

6.03 

0.02 

0.04 

229.35 

1.39 

339.S7 

8 

2.84 

6.48 

0.02 

0.04 

241.57 

1.37 

337.40 

9 

-0.80 

6.49 

0.02 

0.04 

253.80 

1.36 

336.28 

10 

+1.31 

6.03 

0.02 

0.04 

266.02 

1.35 

336.68 

11 

+3.28 

-5.15 

-0.02 

+0.04 

278.25 

+1.34 

338.68 

12 

4.96 

3.93 

0.01 

0.04 

290.48 

1.33 

342.10 

13 

6.20 

2.48 

0.01 

0.04 

302.70 

1.32 

346.M 

14 

6.97 

-0.93 

0.01 

0.04 

314.92 

1.32 

362.46 

16 

7.25 

+0.63 

0.01 

0.04 

327.14 

1.31 

368.25 

16 

+7.08 

+2.12 

-0.01 

+0.04 

339.35 

+1.31 

3.85 

17 

6.54 

3.45 

0.01 

0.04 

351.66 

1.30 

8.96 

18 

5.71 

4.59 

0.01 

0.04 

3.75 

ISO 

13.40 

19 

4.65 

5.51 

0.01 

0.04 

15.94 

1.30 

17.10 

20 

3.46 

6.17 

0.01 

0.04 

28.13 

1.29 

20.02 

21 

+2.19 

+6.56 

-0.01 

+0.04 

40.32 

+1.28 

22.13 

22 

+0.90 

6.67 

0.01 

0.04 

52.50 

1.28 

23.41 

23 

-0.37 

6.50 

0.02 

0.04 

64.68 

1.26 

23.79 

24 

1.58 

6.04 

0.02 

0.04 

76.85 

1.25 

23.21 

25 

2.71 

5.31 

0.02 

0.04 

89.03 

1.23 

21.62 

26 

-3.74 

+4.34 

-0.02 

+0.04 

101.20 

+1.21 

18.97 

27 

4.65 

3.16 

0.02 

0.04 

113.38 

1.18 

15.31 

28 

5.43 

1.81 

0.02 

0.04 

125.56 

1.16 

10.77 

29 

6.03 

+0.35 

0.02 

0.04 

137.74 

1.13 

5.56 

30 

6.42 

-1.14 

0.02 

0.04 

149.92 

1.10 

0.02 

May       1 

-6.56 

-2.61 

-0.02 

+0.04 

162.12 

+1.07 

354.4S 

2 

6.40 

3.97 

0.02 

0.04 

174.32 

1.04 

349.28 

3 

5.92 

5.13 

0.02 

0.04 

186.52 

1.01 

344.67 

4 

5.07 

6.01 

0.02 

0.04 

198.73 

0.98 

340.88 

6 

3.88 

6.54 

0.02 

0.04 

210.95 

0.95 

338.09 

6 

-2.40 

-6.66 

-0.01 

+0.04 

223.18 

,+0.92 

336.50 

7 

-0.72 

6.34 

0.01 

0.04 

235.41 

0.90 

336.28 

8 

+1.03 

5.58 

0.01 

0.04 

247.65 

,     0.87 

337.59 

9 

2.71 

4.45 

0.01 

0.04 

259.89 

*    0.85 

340.45 

10 

4.17 

3.04 

0.01 

0.04 

272.13 

0.83 

344.72 

11 

+5.30 

-1.46 

-0.01 

+0.04 

284.38 

+0.81 

350.04 

12 

6.05 

+0.18 

0.01 

0.04 

296.61 

,     0.79 

355.89 

13 

6.37 

1.76 

0.01 

0.04 

308.86 

'     0.78 

1.75 

14 

6.28 

3.20 

0.01 

0.04 

321.08 

0.76 

7.20 

16 

5.83 

4.44 

0.01 

0.04 

333.31 

.      0.76 

12.00 

16 

+5.07 

+5.45 

-0.01 

+0.04 

346.53 

+0.73 

16.03 

17    i 

+4,07 

+6.18 

-0.01 

+0M 

S&7.75 

+0.72 

19.24 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  liDQII.  | 

FOR  GREENWICH  MEAN  MIDNIGHT. 

Date. 

TheEsrth'8 

PhysioftlUbnitVm. 

TtmBan** 

c 

Long. 

L«t. 

Long. 

L«t. 

Colang. 

Lat. 

Jidy        1 

• 
+1.04 

• 
-6.09 

• 
0.00 

• 

+0.04 

• 
187.36 

• 
-0.48 

• 
336iB 

2 

2.05 

5.18 

0.00 

0.04 

199.58 

0.62 

338.44 

3 

2.95 

3.96 

0.00 

0.04 

211.82 

0.55 

341 .« 

4 

3.72 

2.51 

+0.01 

0.04 

224.06 

0.58 

346.16 

5 

4.30 

-0.94 

0.01 

0.04 

236.30 

0.60 

351.53 

6 

+4.69 

+0.G8 

+0.01 

+0.04 

248.56 

-0.63 

357.34 

7 

4.86 

222 

0.01 

0.04 

260.81 

0.66 

8.13 

8 

4.80 

3.63 

0.01 

0.04 

273.06 

0.68 

8.51 

9 

4.50 

4.82 

0.01 

0.04 

285.31 

0.70 

13il 

10 

3.96 

6.74 

0.01 

0.04 

297.56 

0.72 

17.12 

11 

+3.18 

+6.39 

+0.01 

+0.04 

309.81 

-0.74 

20.16 

12 

2.21 

6.73 

0.01 

0.04 

322.06 

0.76 

22.31 

13 

+1.07 

6.77 

0.01 

0.04 

334.29 

0.77 

23.57 

14 

-0.16 

6.52 

0.01 

0.04 

346.52 

0.79 

23.99 

15 

1.44 

5.99 

0.01 

0.04 

358.75 

0.80 

23.27 

16 

-2.69 

+5.21 

+0.01 

+0.04 

10.97 

-0.82 

21.63 

17 

3.82 

4.18 

0.01 

0.04 

23.19 

0.84 

18.96 

18 

4.76 

2.96 

0.00 

0.04 

35.40 

0.86 

16.25 

19 

5.43 

1.56 

0.00 

0.04 

47.60 

0.87 

10.62 

20 

5.78 

+0.06 

0.00 

0.04 

59.80 

0.89 

5.27 

21 

-5.76 

-1.48 

+0.01 

+0.04 

71.99 

-0.91 

359.52 

22 

5.35 

2.98 

0.01 

0.04 

84.18 

0.94 

353.77 

23 

4.57 

4.34 

0.01 

0.04 

96.37 

0.96 

348.39 

24 

3.48 

5.46 

0.01 

0.04 

106.56 

0.96 

343.72 

25 

2.17 

6.24 

0.01 

0.04 

120.76 

1.01 

340.02 

26 

-0.74 

-6.62 

+0.01 

+0.04 

132.95 

-1.03 

337.47 

27 

+0.68 

6.57 

0.01 

0.04 

145.15 

1.06 

336.20 

28 

2.00 

6.10 

0.01 

0.04 

157.36 

1.06 

336.33 

29 

3.13 

5.26 

0.01 

0.04 

169.56 

1.10 

337.89 

30 

4.03 

4.10 

0.01 

0.04 

181.78 

1.13 

340.84 

31 

+4.69 

-2.72 

+0.01 

+0.04 

194.00 

-1.16 

345.01 

Au'^.       1 

5.11 

-1.20 

0.01 

0.04 

206.23 

1.17 

350.13 

2 

5.31 

+0.36 

0.01 

0.04 

218.47 

1.20 

355.77 

3 

5.30 

1.88 

0.02 

0.04 

230.71 

1.22 

1.51 

4 

5.11 

3.27 

0.02 

0.04 

242.95 

1.24 

6.96 

6 

+4.74 

+4.48 

+0.02 

+0.04 

256.20 

-1.26 

11.85 

6 

4.18 

5.45 

0.02 

0.04 

267.45 

1.27 

15.99 

7 

3.46 

6.15 

0.02 

0.04 

279.70 

1.29 

19.31 

8 

2.56 

6.55 

0.02 

0.04 

291.94 

1.30 

21.76 

9 

1.50 

6.65 

0.02 

0.04 

304.19 

1.31 

23.31 

10 

+0.31 

+6.46 

+0.02 

+0.(M 

316.43 

-1.32 

23.93 

11 

-0.97 

6.00 

0.01 

0.(M 

328.66 

1.32 

23.60 

12 

2.30 

5.28 

0.01 

0.04 

340.89 

1.34 

22.28 

13 

3.59 

4.33 

0.01 

0.04 

353.11 

1.36 

19.96 

14 

4.77 

3.18 

0.01 

0.04 

5.33 

1.36 

16.64 

15 

-5.76 

+1.87 

+0.01 

+0.04 

17.54 

-1.36 

12.39 

16    I 

-6.46 

+0.44 

+0.01 

V    +o.(yv 

.       2.^.U 

.     -1.37 

7.37 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOR  GREENWIC5H  MEAN  MIDNIGHT. 


Date. 

The  Barth's 
8aleiioKnii>hJo— 

Pliysieal  Libratian. 

The  Sun's 
Selflnographio— 

C 

Long. 

Lat. 

Long. 

Lat. 

Colong. 

Lat. 

Aug.      16 

• 
-6.45 

e 

+0.44 

o 

+0.01 

e 

+0.04 

e 

29.75 

o 

-1.37 

• 
7.37 

17 

6.79 

-1.05 

0.01 

0.04 

41.94 

1.38 

1.81 

18 

6.68 

2.52 

0.01 

0.04 

54.14 

1.38 

356.07 

19 

6.10 

3.90 

0.01 

0.04 

66.32 

1.39 

350.51 

20 

5.07 

5.08 

0.01 

0.04 

78.51 

1.40 

345.49 

21 

-3.63 

-5.95 

+0.01 

+0.04 

90.69 

-1.41 

341.31 

22 

1.91 

6.45 

0.01 

0.03 

102.86 

1.42 

338.23 

23 

-0.05 

6.50 

0.02 

0.03 

115.04 

1.43 

336.45 

24 

+1.77 

6.11 

0.02 

0.03 

127.23 

1.44 

336.12 

25 

3.39 

5.31 

0.02 

0.03 

139.41 

1.45 

337.29 

26 

+4.72 

-4.18 

+0.02 

+0.03 

151.61 

-1.46 

339.96 

27 

5.68 

2.81 

0.02 

0.03 

163.81 

1.47 

«n«>.<l4 

28 

6.29 

-1.30 

0.02 

0.03 

176.01 

1.48 

348.92 

29 

6.56 

+0.24 

0.02 

0.04 

188.22 

1.48 

354.49 

30 

6.53 

1.74 

0.02 

0.04 

200.44 

1.50 

0.21 

31 

+6.25 

+3.12 

+0.02 

+0.04 

212.66 

-1.52 

5.71 

Sept.      1 

5.76 

4.32 

0.02 

0.04 

224.89 

1.52 

10.70 

2 

5.11 

5.30 

0.02 

0.04 

237.12 

1.53 

15.00 

3 

4.31 

6.01 

0.02 

0.04 

249.36 

1.54 

18.53 

4 

3.38 

6.43 

0.02 

0.04 

261.59 

1.55 

21.21 

5 

+2.33 

+6.57 

+0.02 

+0.04 

273.83 

-1.56 

23.00 

6 

+1.16 

6.41 

0.02 

0.04 

286.06 

1.56 

23.89 

7 

-0.10 

5.98 

0.02 

0.04 

298.30 

1.56 

23.82 

8 

1.43 

5.28 

0.02 

0.04 

310.53 

1.56 

22.78 

9 

2.79 

4.37 

0.02 

0.04 

322.75 

1.56 

20.74 

10 

-4.12 

+3.26 

+0.02 

+0.04 

334.97 

-1.55 

17.72 

11 

5.34 

2.00 

0.02 

0.04 

347.19 

1.54 

13.80 

12 

6.38 

+0.63 

0.02 

0.04 

359.40 

1.54 

9.09 

13 

7.15 

-0.80 

0.02 

0.04 

11.60 

1.53 

3.81 

14 

7.54 

2.23 

0.02 

0.04 

23.79 

1.53 

358.24 

15 

-7.49 

-3.59 

+0.02 

+0.04 

35.98 

-1.52 

352.71 

16 

6.93 

4.79 

0.02 

0.03 

48.16 

1.51 

347.52 

17 

5.85 

5.73 

0.02 

0.03 

60.33 

1.51 

343.00 

18 

4.29 

6.33 

0.02 

0.03 

72.50 

1.50 

339.42 

19 

2.38 

6.51 

0.02 

0.03 

84.67 

1.50 

337.02 

20 

-0.26 

-6.23 

+0.02 

+0.03 

96.83 

-1.49 

336.04 

21 

+1.85 

5.50 

0.02 

0.03 

109.00 

1.48 

336.63 

22 

3.77 

4.40 

0.02 

0.03 

121.16 

1.47 

338.83 

23 

5.36 

3.01 

0.02 

0.03 

133.34 

1.47 

342.52 

24 

6.53 

-1.46 

0.02 

0.03 

145.51 

1.46 

347.39 

25 

+7.25 

+0.13 

+0.02 

+0.03 

157.69 

-1.46 

352.99 

26 

7.56 

1.67 

0.02 

0.03 

169.88 

1.45 

358.82 

27 

7.48 

3.08 

0.02 

0.03 

182.07 

1.45 

4.47 

28 

7.10 

4.31 

0.02 

0.03 

194.27 

1.44 

9.62 

29 

6.46 

5.29 

0.03 

0.04 

206.48 

1.44 

14.09 

30 

+5.62 

+6.02 

+0.03 

+0.04 

i     ^\%.^^     \      -VVk 

\     'la.^ 

Oct.        1 

+^.W     1 

+6A6     1 

+0.03 

+0.04 

\     2^.^ 

\      -Y.«A 

620 

MOON, 

1918. 

EPHEMERIS  FOR  PHTSICAL  OBSERVATIONS  OF  TEDB  MOQK.  | 

FOR  GREENWICH  MEAN  MIDNIGHT. 

m 

Date. 

The  Earth's 
Saknogr^phlo— 

Physical  Libratkn. 

TtMBonli 

ndiiniiifihln 

C 

Lang. 

Lat. 

Long. 

Lat. 

Oolong. 

Lat. 

Ort.         1 

• 
+4.64 

• 
+6.46 

• 
+0.03 

• 
+0.04 

• 
230.90 

• 
-1.44 

• 
2Q.S7 

2 

3.54 

6.61 

0.02 

0.04 

243.12 

1.43 

22.flB 

3 

2.36 

6.46 

0.02 

0.04 

256.34 

1.43 

23.79 

4 

+1.09 

6.04 

0.02 

0.04 

267.56 

1.42 

23.96 

5 

-0.23 

5.36 

0.02 

0.04 

279.78 

1.41 

23.16 

6 

-1.57 

+4.45 

+0,02 

+0.04 

292.00 

-1.40 

21.37 

7 

2.91 

3.35 

0.02 

0.04 

304.22 

1.39 

18.59 

8 

4.21 

2.09 

0.02 

0.04 

316.43 

1.38 

14.89 

9 

5.40 

+0.73 

0.02 

0.04 

328.63 

1.36 

10.40 

10 

6.42 

-0.69 

0.02 

0.03 

340.84 

1.34 

5.33 

11 

-7.20 

-2.10 

+0.02 

+0.03 

353.03 

-1.32 

359.93 

12 

7.65 

3.44 

0.02 

0.03 

6.22 

1.30 

364.50 

13 

7.69 

4.64 

0.02 

0.03 

17.40 

1.28 

349.32 

14 

7.26 

5.63 

0.02 

0.03 

29.68 

1.26 

344.66 

15 

6.32 

6.31 

0.02 

0.03 

41.74 

1.24 

340.77 

16 

-4.90 

-6.61 

+0.02 

+0.03 

53.89 

-1.22 

337.89 

17 

3.08 

6.47 

0.02 

0.03 

66.06 

1.20 

336.27 

18 

-1.01 

5.88 

0.02 

0.03 

78.21 

1.18 

336.12 

19 

+1.15 

4.86 

0.02 

0.03 

90.36 

1.15 

337.60 

20 

3.20 

3.50 

0.02 

0.03 

102.50 

1.13 

340.73 

21 

+4.96 

-1.91 

+0.02 

+0.03 

114.66 

-1.10 

345.29 

22 

6.34 

-0.23 

0.02 

0.03 

126.81 

1.08 

360.85 

23 

7.26 

+1.42 

0.02 

0.03 

138.96 

1.06 

366.86 

24 

7.72 

2.93 

0.02 

0.03 

151.13 

1.04 

2.79 

25 

7.76 

4.24 

0,02 

0.03 

163.30 

1.02 

8.25 

26 

+7.42 

+5.30 

+0,02 

+0.03 

176.47 

-1.01 

13.01 

27 

6.77 

6.08 

0.02 

0.03 

187.65 

0.99 

16.96 

28 

5.88 

6.56 

0.02 

0.03 

199.84 

0.98 

20.07 

29 

4.80 

6.74 

0.02 

0.03 

212.03 

0.96 

22.30 

30 

3.60 

6.63 

0.02 

0.03 

224.23 

0.96 

2ZM 

31 

+2.32 

+6.23 

+0.02 

+0.03 

236.43 

-0.94 

24.05 

No\'.       1 

+1.00 

5.57 

0.02 

0.04 

248.63 

0.92 

23.50 

2 

-0.32 

4.66 

0.02 

0.03 

260.84 

0.90 

21.94 

3 

1.62 

3.56 

0.02 

0.03 

273.04 

0.89 

19.39 

4 

2.88 

2.29 

0.02 

0.03 

285.25 

0.87 

15.88 

5 

-4.04 

+0.91 

+0.02 

+0.03 

297.45 

-0.84 

11.54 

6 

5.09 

-0.53 

0.02 

0.03 

309.65 

0.82 

6.56 

7 

5.96 

1.96 

0.02 

0.03 

321.84 

0.80 

1.22 

8 

6.61 

3.33 

0.02 

0.03 

334.03 

0.77 

355.82 

9 

6.98 

4.55 

0.01 

0.03 

346.22 

0.74 

350.63 

10 

-7.02 

-5.57 

+0.01 

+0.03 

358.39 

-0.71 

345.92 

11 

6.68 

6.31 

0.01 

0.03 

10.56 

0.68 

341.90 

12 

5.94 

6.70 

0.01 

0.03 

22.72 

0.66 

338.76 

13 

4.79 

6,70 

0.01 

0.03 

34.88 

0.62 

336.70 

14 

3.29 

6.26 

0.01 

0.03 

47.03 

0.69 

335.95 

15 

-1.54 

-5.40 

+0.02 

+0.03 

59.17 

-0.56 

336.69 

26    ^ 

+0.36 

-4.15 

+0.02 

I      +0.0^ 

.     n.^1 

-0.62 

339.05 
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622     ILLUMINATED  DISK  OF  MERCURY,  1918, 


FOR  GREENWICH  MEAN  NOON. 


Date. 

k 

• 

G 

L 

Stellar 
Mag. 

Date. 

k 

• 

i 

e 

L 

SteDtt 
Mil. 

o 

o 

o 

o 

Jan. 

1 

0.019 

164 

328 

4.8 

+2.3 

July  6 

0.929 

31 

359 

52.5 

-1.1 

6 

0.045 

155 

200 

10.5 

2.0 

10 

0.856 

45 

6 

44.6 

0.7 

11 

0.209 

126 

189 

35.2 

0.9 

15 

0.781 

56 

12 

a8.8 

-0.S 

16 

0.390 

103 

185 

44.6 

0.4 

20 

0.709 

65 

16 

85.1 

0.0 

21 

0.535 

86 

181 

42.5 

0.2 

25 

0.640 

74 

19 

83.0 

+0.2 

26 

0.642 

73 

177 

37.7 

+0.1 

30 

0.571 

82 

22 

82.0 

+0.4 

31 

0.722 

64 

173 

33.3 

0.0 

Aug.  4 

0.499 

90 

24 

81.7 

0.6 

Feb. 

6 

0.782 

56 

169 

30.1 

0.0 

9 

0.419 

99 

27 

31.4 

0.7 

10 

0.830 

49 

165 

28.1 

-0.1 

14 

0.328 

110 

30 

30.2 

0.9 

15 

0.869 

42 

160 

27.4 

0.2 

19 

0.225 

123 

33 

26.1 

U 

20 

0.903 

36 

156 

27.7 

-0.3 

24 

0.118 

140 

39 

17.8 

+1.7 

25 

0.934 

30 

151 

29.2 

0.5 

29 

0.032 

159 

55 

5.8 

2.5 

Mar. 

2 

0.962 

22 

146 

32.3 

0.7 

Sept.  3 

0.012 

168 

149 

2.2 

3.8 

7 

0.986 

14 

136 

37.2 

1.1 

8 

0.090 

145 

190 

17.1 

1.7 

12 

0.998 

5 

86 

44.7 

1.4 

13 

0.265 

118 

199 

43.2 

+0.6 

17 

0.987 

13 

350 

54.7 

-1.5 

18 

0.491 

91 

204 

63.8 

-Oi 

22 

0.930 

31 

338 

65.1 

1.3 

23 

0.704 

66 

208 

68.4 

0.7 

27 

0.810 

52 

335 

71.0 

1.0 

28 

0.856 

45 

211 

60.7 

1.0 

Apr. 

1 

0.633 

75 

333 

67.0 

-0.5 

Oct.  3 

0.943 

28 

215 

49.6 

1.1 

6 

0.440 

97 

333 

54.2 

+0.1 

8 

0.984 

14 

220 

40.2 

1.1 

11 

0.266 

118 

332 

37.5 

+0.8 

13 

0.998 

4 

240 

33.5 

-1.1 

16 

0.129 

138 

330 

20.6 

1.6 

18 

0.998 

5 

5 

29.1 

0.9 

21 

0.038 

158 

326 

6.6 

2.4 

23 

0.990 

12 

19 

26.4 

0.7 

26 

0.001 

176 

291 

0.2 

3.4 

28 

0.975 

18 

21 

25.2 

0.6 

May 

1 

0.019 

164 

159 

3.2 

2.8 

Nov.  2 

0.956 

24 

21 

25.0 

0.4 

6 

0.078 

148 

154 

11.7 

+2.1 

7 

0.932 

30 

20 

26.0 

-0.4 

11 

0.158 

133 

152 

20.3 

1.6 

12 

0.898 

37 

17 

28.2 

0.3 

16 

0.246 

121 

152 

26.6 

1.2 

17 

0.853 

45 

15 

31.8 

0.3 

21 

0.335 

109 

153 

30.9 

0.9 

22 

0.790 

55 

12 

37.2 

0.3 

26 

0.425 

99 

154 

34.5 

0.6 

27 

0.697 

67 

8 

44.5 

0.2 

31 

0.519 

88 

156 

38.5 

+0.3 

Dec.  2 

0.560 

83 

5 

51.9 

-0.1 

June 

5 

0.620 

76 

159 

43.6 

0.0 

7 

0.369 

105 

2 

52.0 

+0.3 

10 

0.732 

62 

163 

50.6 

-0.4 

12 

0.148 

135 

359 

30.8 

1.1 

15 

0.847 

46 

168 

58.9 

0.9 

17 

0.008 

170 

330 

2.1 

2.6 

20 

0.945 

27 

177 

65.8 

1.4 

22 

0.067 

150 

201 

15.4 

1.7 

25 

0.996 

7 

207 

67.0 

-1.8 

27 

0.268 

119 

195 

42.0 

+0.7 

30 

0.985 

14 

344 

61.3 

-1.6 

32 

0.451 

96 

192 

48.8 

+0.2 

NOTATION. 

Jb» the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk,  to  the  area  of  the 

entire  apparent  disk  regarded  as  circular. 
t=»the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
0=the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion, 

makes  with  the  meridian. 
L»the  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  firom 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  pituated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
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FOR  GREENWICH  MEAN  NOON. 


*ate. 

k 

• 

% 

e 

L 

Stellar 
Mag. 

Date. 

k 

• 

4 

d 

L 

Stellar 
Mag. 

o 

o 

o 

o 

1 

0.295 

114.2 

341.0 

218.4 

-4.4 

July    5 

0.791 

54.4 

168.1 

70.2 

-3.4 

6 

0.254 

119.5 

339.4 

220.0 

4.4 

10 

0.806 

52.3 

170.6 

68.1 

3.4 

11 

0.210 

125.5 

337.6 

213.6 

4.4 

15 

0.820 

60.2 

173.2 

66.2 

8.4 

16 

0.164 

132.2 

335.3 

195.9 

4.3 

20 

0.834 

48.2 

176.0 

64.4 

3.4 

21 

0.118 

139.8 

332.2 

164.2 

4.2 

25 

0.847 

46.1 

178.8 

62.8 

3.4 

26 

0.075 

148.2 

327.1 

119.3 

-4.0 

30 

0.859 

44.1 

181.7 

61.4 

-3.4 

31 

0.039 

157.2 

317.8 

69.3 

3.7 

Aug.    4 

0.871 

42.1 

184.7 

60.0 

3.4 

.       5 

0.016 

165.5 

296.2 

30.1 

3.4 

9 

0.883 

40.0 

187.6 

68.8 

3.3 

10 

0.010 

168.7 

247.1 

18.4 

3.3 

14 

0.894 

38.0 

190.4 

67.6 

3.3 

15 

0.021 

163.2 

206.5 

39.0 

3.5 

19 

0.904 

36.0 

193.2 

66.6 

3.3 

20 

0.048 

154.6 

190.0 

81.4 

-3.8 

24 

0.914 

34.0 

195.8 

56.6 

-3.3 

25 

0.086 

145.8 

182.1 

127.9 

4.0 

29 

0.924 

32.0 

198.2 

54.8 

3.3 

.       2 

0.130 

137.8 

177.3 

165.9 

4.2 

Sept.   3 

0.933 

30.0 

200.5 

64.0 

3.3 

7 

0.175 

130.5 

173.9 

190.4 

4.3 

8 

0.941 

28.1 

202.6 

53.2 

3.3 

12 

0.220 

124.0 

171.1 

202.6 

4.3 

13 

0.949 

26.1 

204.6 

52.6 

8.3 

17 

0.263 

118.3 

168.8 

205.2 

-4.3 

18 

0.956 

24.1 

206.1 

51.9 

-3.4 

22 

0.303 

113.2 

166.6 

201.5 

4.3 

23 

0.963 

22.3 

207.5 

51.3 

3.4 

27 

0.341 

108.5 

164.7 

194.0 

4.2 

28 

0.969 

20.4 

208.7 

50.8 

3.4 

1 

0.376 

104.3 

162.9 

184.6 

4.2 

Oct.     3 

0.974 

18.5 

209.7 

60.2 

3.4 

6 

0.409 

100.4 

161.3 

174.4 

4.2 

8 

0.979 

16.6 

210.4 

49.8 

3.4 

11 

0.440 

96.9 

159.8 

164.0 

-4.1 

13 

0.984 

14.8 

210.9 

49.4 

-3.4 

16 

0.469 

93.5 

158.6 

154.0 

4.0 

18 

0.987 

12.9 

211.2 

49.0 

3.4 

21 

0.496 

90.4 

157.5 

144.6 

4.0 

23 

0.991 

11.1 

211.3 

48.7 

3.4 

26 

0.522 

87.4 

156.6 

135.8 

4.0 

28 

0.993 

9.3 

211.3 

48.4 

3.4 

1 

0.547 

84.6 

155.9 

127.7 

3.9 

Nov.    2 

0.996 

7.6 

211.2 

48.1 

3.4 

6 

0.570 

81.9 

155.4 

120.3 

-3.8 

7 

0.997 

6.8 

211.2 

47.9 

-3.6 

11 

0.593 

79.3 

155.2 

113.7 

3.8 

12 

0.999 

4.1 

212.0 

47.7 

8.6 

16 

0.614 

76.8 

155.2 

107.5 

3.8 

17 

0.999 

2.4 

215.6 

47.6 

3.6 

21 

0.635 

74.3 

155.4 

102.0 

3.7 

22 

1.000 

0.8 

241.2 

47.4 

3.6 

26 

0.655 

72.0 

155.9 

96.9 

3.7 

27 

1.000 

1.2 

364.6 

47.4 

3.6 

31 

0.674 

69.6 

156.6 

92.3 

-3.6 

Dec.    2 

0.999 

2.8 

6.8 

47.4 

-3.6 

)       5 

0.692 

67.4 

157.6 

88.2 

3.6 

7 

0.998 

'4.6 

8.1 

47.4 

8.5 

10 

0.710 

65.1 

158.8 

84.4 

3.6 

12 

0.997 

6.1 

7.1 

47.5 

8.4 

16 

0.728 

62.9 

160.2 

81.0 

3.5 

17 

0.995 

7.7 

5.3 

47.6 

8.4 

20 

0.744 

60.8 

161.8 

77.9 

3.5 

22 

0.993 

9.4 

3.1 

47.8 

3.4 

25 

0.760 

58.6 

163.7 

75.1 

-3.5 

27 

0.991 

11.0 

0.7 

47.9 

-3.4 

30 

0.776 

56.5 

165.8 

72.6 

-3.5 

32 

0.988 

12.6 

358.2 

48.2 

-3.4 

NOTATION. 

ifctstlie  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the  entire 

apparent  disk  regarded  as  circular, 
tasthe  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
Osthe  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian, 
i^asthe  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  from  a 

circular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  the  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

¥iSe*: 

Stellar 

Ma«ii. 

tude. 

P 

A^+im* 

^e 

^o-^e 

^0 

Oi 

Jan.     1 

m 
9.44 

+0.6 

• 
24.33 

• 
269.31 

• 

+22.73 

• 
-37.62 

• 
+19.24 

• 
64.18 

3 

9.28 

0.6 

24.63 

269.98 

22.67 

37.38 

19.46 

65.06 

5 

9.13 

0.5 

24.91 

270.62 

22.62 

37.12 

19.68 

55.93 

7 

8.97 

0.5 

25.17 

271^ 

22.56 

36.83 

19.88 

56.81 

9 

8.82 

0.4 

25.42 

271.80 

22.49 

36.60 

20.09 

57.68 

11 

8.66 

+0.4 

25.65 

272.34 

+22.43 

-36.13 

+20.29 

68.56 

13 

8.51 

0.4 

25.86 

272.84 

22.36 

36.72 

20.48 

69.43 

15 

8.36 

0.3 

26.05 

273.31 

22.30 

35.28 

20.67 

60.31 

17 

8.21 

0.3 

26.23 

273.74 

22.23 

34.79 

20.86 

61.18 

19 

8.06 

0.2 

26.39 

274.12 

22.16 

34.26 

21.04 

62i)6 

21 

7.92 

+0.2 

26.53 

274.46 

+22.10 

-33.68 

+21.22 

62.93 

23 

7.77 

0.2 

26.65 

274.76 

22.04 

33.06 

21.39 

63.80 

25 

7.63 

+0.1 

26.76 

275.02 

21.98 

32.40 

21.55 

64.68 

27 

7.49 

0.0 

26.84 

275.23 

21.92 

31.69 

21.71 

65.55 

29 

7.36 

0.0 

26.91 

275.39 

21.86 

30.92 

21.87 

66.42 

31 

7.22 

-0.1 

26.95 

275.60 

+21.80 

-30.11 

+22.02 

67.29 

Feb.    2 

7.09 

0.1 

26.98 

275.67 

21.76 

29.24 

22.16 

68.17 

4 

6.96 

0.2 

26.98 

275.67 

21.71 

28.32 

22.30 

69.04 

6 

6.84 

0.2 

26.96 

275.63 

21.66 

27.34 

22.44 

69.91 

8 

6.72 

0.3 

26.93 

275.43 

21.63 

26.30 

22.57 

70.79 

10 

6.61 

-0.3 

26.86 

275.27 

+21.59 

-26.21 

+22.69 

71.66 

12 

6.50 

0.4 

26.78 

275.06 

21.56 

24.06 

22.81 

72.54 

14 

6.39 

0.4 

26.67 

274.80 

21.54 

22.86 

22.92 

73.41 

16 

6.29 

0.5 

26.54 

274.47 

21.52 

21.59 

23.03 

74.28 

18 

6.19 

0.6 

26.39 

274.10 

21.51 

20.27 

23.13 

75.16 

20 

6.10 

-0.6 

26.21 

273.66 

+21.50 

-18.89 

+23.23 

76.08 

22 

6.01 

0.7 

26.01 

273.18 

21.49 

17.46 

23.32 

76.91 

24 

5.93 

0.7 

25.79 

272.64 

21.49 

16.97 

23.40 

77.78 

26 

5.86 

0.8 

25.55 

272.06 

21.50 

14.44 

23.48 

78.66 

23 

5.79 

0.8 

25.28 

271.42 

21.50 

12.85 

23.56 

79.54 

Mar.    2 

5.73 

-0.8 

24.99 

270.75 

+21.52 

-11.22 

+23  62 

80.42 

4 

5.67 

0.9 

24.69 

270.04 

21.63 

9.65 

23.69 

81.29 

C 

5.63 

0.9 

24.36 

269.28 

21.54 

7.84 

23.74 

82.17 

8 

5.59 

1.0 

24.02 

268.50 

21.56 

6.10 

23.79 

83.01 

10 

5.55 

1.0 

23.66 

267.70 

21.59 

4.33 

23.84 

83.93 

12 

5.53 

-1.0 

23.29 

266.87 

+21.61 

-  2.54 

+23.88 

84.82 

14 

5.51 

1.1 

22.91 

266.03 

21.63 

-  0.73 

23.91 

85.70 

16 

5.50 

1.1 

22.52 

265.19 

21.66 

+  1.08 

23.94 

86.58 

18 

5.50 

1.0 

22.12 

264.34 

21.68 

2.88 

23.96 

87.46 

20 

5.50 

1.0 

21.73 

263.51 

21.71 

4.69 

23.97 

88.35 

22 

5.61 

-1.0 

21.34 

262.68 

+21.74 

+  6.48 

+23.98 

89.24 

24 

5.53 

1.0 

20.96 

261.88 

21.77 

8.26 

23.98 

90.12 

26 

5.55 

0.9 

20.58 

261.10 

21.80 

10.01 

23.98 

91.01 

28 

5.58 

0.9 

20.21 

260.35 

21.84 

11.73 

23.97 

91.90 

30 

5.62 

0.9 

19.86 

259.63 

21.87 

13.42 

23.96 

92.79 

Apr.    1 

5.67 

-0.8 

19.53 

258.95 

+21.91 

+15.08 

+23.93 

93.68 

3    1 

5.72 

-0.8 

19.21 

^    25&.^2 

,    +21.95 

+16.69 

+23.90 

9i58 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 


FOR  GREENWICH  MEAN  NOON. 

Mean  Time  of  Transit  of 
Zero  Meridian. 

>at6. 

k 

Diameter. 

i 

9 

Q 

Central 
Meridian. 

Of  Date. 

Of  Intermedi- 
ate Date. 

// 

m 

It 

• 

• 

h      m 

h      m 

1 

0.909 

8.89 

35.20 

0.81 

292.84 

123.82 

16  10.1 

16  48.8 

3 

0.910 

9.04 

34.94 

0.81 

292.77 

104.97 

17  27.5 

18    6.2 

5 

0.911 

9.20 

34.66 

0.82 

292.68 

86.16 

18  44.8 

19  23.3 

7 

0.913 

9.36 

34.35 

0.82 

292.59 

67.37 

20    1.8 

20  40.4 

9 

0.914 

9.52 

34.01 

0.81 

292.49 

48.61 

21  18.8 

21  57.2 

11 

0.916 

9.69 

33.64 

0.81 

292.38 

29.89 

22  35.6 

23  14.0 

13 

0.918 

9.86 

33.23 

0.81 

292.27 

11.21 

23  52.3 

15 

0.920 

10.04 

32.79 

0.80 

292.14 

352.57 

0  30.6 

1    8.7 

17 

0.923 

10.22 

32.32 

0.79 

292.01 

333.96 

1  46.9 

2  25.0 

19 

0.926 

10.41 

31.80 

0.78 

291.87 

315.40 

3    3.1 

3  41.2 

21 

0.928 

10.60 

31.26 

0.77 

291.72 

296.87 

4  19.2 

4  57.1 

23 

0.930 

10.80 

30.66 

0.76 

291.56 

278.39 

6  35.0 

6  12.9 

25 

0.933 

11.00 

30.03 

0.74 

291.39 

259.96 

6  60.7 

7  28.4 

27 

0.936 

11.20 

29.36 

0.72 

291.20 

241.56 

8    6.2 

8  43.8 

29 

0.939 

11.41 

28.65 

0.70 

291.00 

223.22 

9  21.4 

9  69.0 

31 

0.942 

11.62 

27.89 

0.68 

290.79 

204.92 

10  36.4 

11  13.9 

).        2 

0.945 

11.83 

27.08 

0.65 

290.56 

186.68 

11  61.3 

12  28.6 

4 

0.948 

12.05 

26.22 

0.62 

290.31 

168.48 

13    5.9 

13  43.1 

6 

0.952 

12.27 

25.32 

0.59 

290.04 

150.34 

14  20.2 

14  57.4 

8 

0.956 

12.49 

24.36 

0.56 

289.74 

132.26 

16  34.4 

16  11.4 

10 

0.959 

12.70 

23.35 

0.52 

289.40 

114.22 

16  48.3 

17  25.2 

12 

0.963 

12.92 

22.29 

0.48 

289.03 

96.26 

18    2.0 

18  38.7 

14 

0.966 

13.14 

21.18 

0.44 

288.61 

78.32 

19  16.4 

19  52.0 

16 

0.970 

13.35 

20.02 

0.40 

288.14 

60.45 

20  28.6 

21    5.1 

18 

0.973 

13.56 

18.81 

0.36 

287.60 

42.64 

21  41.6 

22  18.0 

20 

0.977 

13.76 

17.54 

0.32 

286.98 

24.88 

22  64.3 

23  30.6 

22 

0.980 

13.96 

16.23 

0.28 

286.26 

7.17 

0    6.8 

24 

0.983 

14.15 

14.88 

0.24 

285.39 

349.61 

0  43.0 

1  19.2 

26 

0.986 

14.33 

13.48 

0.20 

284.34 

331.90 

1  56.2 

2  31.2 

28 

0.989 

14.49 

12.04 

0.16 

283.04 

314.33 

3    7.2 

3  43.2 

r.        2 

0.992 

14.65 

10.57 

0.12 

281.36 

296.80 

4  19.1 

4  64.9 

4 

0.994 

14.79 

9.08 

0.09 

279.12 

279.31 

6  30.8 

6    6.6 

6 

0.996 

14.91 

7.56 

0.06 

275.98 

261.86 

6  42.3 

7  18.0 

8 

0.997 

15.02 

6.05 

0.04 

271.25 

244.43 

7  53.7 

8  29.4 

10 

0.998 

15.11 

4.59 

0.02 

263.44 

227.03 

9    5.0 

9  40.7 

12 

0.999 

15.18 

3.26 

0.01 

248.70 

209.66 

10  16.3 

10  51.9 

14 

0.999 

15.23 

2.38 

0.01 

219.25 

192.28 

11  27.5 

12    3.1 

16 

0.999 

15.26 

2.48 

0.01 

179.22 

174.91 

12  38.7 

13  14.3 

18 

0.999 

15.27 

3.49 

0.01 

153.21 

157.64 

13  49.9 

14  25.6 

20 

0.998 

15.26 

4.87 

0.03 

140.23 

140.16 

15    1.1 

15  36.8 

22 

0.997 

15.23 

6.38 

0.05 

133.12 

122.76 

16  12.5 

16  48.2 

24 

0.995 

15.18 

7.93 

0.07 

128.72 

106.36 

17  23.9 

17  69.6 

26 

0.993 

15.11 

9.47 

0.10 

126.76 

87.90 

18  36.4 

19  11.3 

28 

0.991 

15.03 

11.01 

0.14 

123.60 

70.43 

19  47.1 

20  23.0 

30 

0.988 

14.93 

12.53 

0.18 

121.97 

52.92 

20  59.0 

21  35.0 

r.        1 

0.985 

14.81 

14.02 

0.22 

120.69 

3 

0.982    , 

14.68    i 

15AS 

0.27 

119.^4 

72599'''-1918 40 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS 

OF  MARA.        1 

FOR  GREENWICH  MEAN  NOON. 

Date. 

Llf^t- 
Time. 

SteUar 
tuae. 

p 

^^+1W 

^e 

^O"^® 

^o 

0; 

Apr.    1 

m 
5.67 

-0.8 

• 

19.53 

• 
258.95 

• 
+21.91 

• 
+15.08 

• 

+23.93 

• 

93.68 

8 

5.72 

0.8 

19.21 

258.32 

21.95 

16.69 

23.90 

94.58 

5 

5.78 

0.8 

18.91 

257.73 

22.00 

18.25 

23.86 

95.47 

7 

5.84 

0.7 

18.64 

257.19 

22.04 

19.77 

23.82 

96.37 

9 

5.90 

0.7 

18.39 

256.71 

22.09 

21.24 

23.78 

97.26 

11 

5.98 

-0.6 

18.17 

256.27 

+22.15 

+22.65 

+23.72 

98.16 

13 

6.06 

0.6 

17.98 

255.90 

22.21 

24.01 

23.66 

99.06 

15 

6.14 

0.6 

17.81 

255.57 

22.27 

25.31 

23.60 

99.97 

17 

6.22 

0.5 

17.67 

255.31 

22.84 

26.56 

23.52 

100.87 

19 

6.31 

0.4 

17.56 

255.10 

22.41 

27.76 

23.44 

101.77 

21 

6.41 

-0.4 

17.48 

254.95 

+22.48 

+28.88 

+23.36 

102.68 

23 

6.51 

0.4 

17.42 

254.86 

22.56 

29.96 

23.27 

103.» 

25 

6.61 

0.3 

17.40 

254.81 

22.64 

80.99 

23.17 

104.50 

27 

6.71 

0.8 

17.40 

254.83 

22.73 

81.96 

23.07 

105.41 

29 

6.82 

0.2 

17.43 

254.89 

22.82 

82.88 

22.96 

106.33 

May    1 

6.92 

-0.2 

17.49 

255.01 

+22.91 

+83.75 

+22.84 

107.24 

8 

7.04 

0.1 

17.57 

255.17 

23.01 

34.57 

22.72 

108.16 

5 

7.15 

0.1 

17.68 

255.39 

23.11 

35.34 

22.59 

109.08 

7 

7.26 

-0.1 

17.81 

255.65 

23.21 

36.07 

22.45 

110.00 

9 

7.38 

0.0 

17.96 

255.96 

23.31 

36.75 

22.31 

110.92 

11 

7.50 

0.0 

18.14 

256.32 

+23.41 

+37.38 

+22.16 

111.85 

13 

7.62 

+0.1 

18.34 

256.71 

23.52 

37.97 

22.01 

112.78 

15 

7.74 

0.1 

18.55 

257.15 

23.62 

88.52 

21.85 

113.71 

17 

7.86 

0.1 

18.79 

257.64 

23.72 

39.02 

21.68 

114.64 

19 

7.98 

0.2 

19.05 

258.16 

23.82 

89.49 

21.61 

115.57 

21 

8.10 

+0.2 

19.32 

258.72 

+23.92 

+39.92 

+21.38 

116.51 

23 

8.23 

0.3 

19.62 

259.31 

24.02 

40.31 

21.14 

117.45 

25 

8.35 

0.3 

19.92 

259.94 

24.12 

40.67 

20.95 

118.39 

27 

8.48 

0.3 

20.24 

260.60 

24.22 

41.00 

20.76 

119.34 

29 

8.60 

0.4 

20.58 

261.29 

24.31 

41.29 

20.66 

120.-28 

31 

8.73 

+0.4 

20.93 

262.02 

+24.40 

+41.55 

+20.34 

121.23 

June  2 

8.85 

0.4 

21.29 

262.77 

24.48 

41.78 

20.12 

122.18 

4 

8.98 

0.4 

21.66 

263.56 

24.56 

41.99 

19.90 

123.14 

6 

9.10 

0.5 

22.04 

264.36 

24.63 

42.17 

19.67 

124.09 

8 

9.22 

0.5 

22.43 

265.20 

24.70 

42.32 

19.43 

125.05 

10 

9.35 

+0.5 

22.83 

266.07 

+24.76 

+42.44 

+19.19 

126.01 

12 

9.48 

0.6 

23.24 

266.96 

24.82 

42.54 

18.96 

126.98 

14 

9.60 

0.6 

23.65 

267.87 

24.87 

42.61 

18.69 

127.96 

16 

9.72 

0.6 

24.07 

268.81 

24.91 

42.66 

18.43 

128.92 

18 

9.84 

0.7 

24.50 

269.77 

24.95 

42.68 

18.17 

129.89 

20 

9.97 

+0.7 

24.93 

270.75 

+24.97 

+42.69 

+17.90 

130.86 

22 

10.09 

0.7 

25.36 

271.75 

24.99 

42.68 

17.62 

131.84 

24 

10.21 

0.7 

25.80 

272.76 

25.00 

42.64 

17.34 

132.83 

26 

10.33 

0.8 

26.23 

273.80 

25.01 

42.59 

17.06 

133.81 

28 

10.45 

0.8 

26.67 

274.86 

25.00 

42.52 

16.76 

134.80 

30 

10.57 

+0.8 

27.11 

275.93 

+24.98 

+42.44 

+16.46 

136.79 

July   2    J 

lOM 

+0.8 

27.55 

277.01 

+24.96 

+42.33 

+16.16 

136.78 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 


FOR  GREENWICH  MEAN  NOON. 

Mean  Time  or  Traneit  or 

Zero  Meridian. 

^^  _  A.». 

k 

DianiAter. 

/ 

ff 

Q 

Central 
Meridian. 

Date. 

Of  Date. 

Of  Intermedi- 
ate Date. 

// 

• 

// 

• 

o 

h      m 

h      m 

>r.        1 

0.985 

14.81 

14.02 

0.22 

120.69 

36.37 

22  11.0 

22  47.1 

S 

0.982 

14.68 

15.48 

0.27 

119.64 

17.78 

23  23.2 

23  69.4 

5 

0.979 

14.53 

16.90 

0.31 

118.78 

0.14 

0  35.7 

7 

0.975 

14.38 

18.28 

0.36 

118.05 

342.44 

1  12.0 

1  48.4 

9 

0.971 

14.21 

19.61 

0.41 

117.44 

324.70 

2  24.8 

3    1.3 

11 

0.967 

14.04 

20.90 

0.46 

116.89 

306.90 

3  37.8 

4  14.4 

13 

0.963 

13.86 

22.13 

0.51 

116.42 

289.04 

4  51.1 

5  27.8 

15 

0.959 

13.67 

23.32 

0.56 

116.01 

271.13 

6    4.6 

6  41.4 

17 

0.955 

13.48 

24.45 

0.60 

115.65 

253.16 

7  18.4 

7  65.3 

19 

0.951 

13.29 

25.54 

0.65 

115.33 

235.12 

8  32.4 

9    9.5 

21 

0.947 

13.10 

26.58 

0.69 

115.06 

217.04 

9  46.6 

10  23.8 

23 

0.944 

12.90 

27.56 

0.73 

114.81 

198.89 

11    1.1 

11  38.6 

25 

0.940 

12.70 

28.50 

0.77 

114.59 

180.69 

12  16.9 

12  63.3 

27 

0.936 

12.51 

29.39 

0.80 

114.40 

162.44 

13  30.8 

14    8.4 

29 

0.932 

12.31 

30.23 

0.84 

114.23 

144.13 

14  46.0 

15  23.7 

^y      1 

0.928 

12.12 

31.03 

0.87 

114.08 

125.77 

16    1.6 

16  39.3 

8 

0.925 

11.93 

31.78 

0.89 

113.96 

107.36 

17  17.1 

17  55.0 

5 

0.922 

11.74 

32.50 

0.92 

113.84 

88.91 

18  33.0 

19  11.0 

7 

0.919 

11.66 

33.16 

0.94 

113.75 

70.40 

19  49.0 

20  27.1 

9 

0.916 

11.37 

33.80 

0.96 

113.67 

51.85 

21    6.3 

21  43.6 

11 

0.913 

11.19 

34.39 

0.98 

113.60 

33.25 

22  21.7 

23    0.0 

13 

0.910 

11.02 

34.94 

0.99 

113.54 

14.60 

23  38.4 

15 

0.907 

10.85 

35.46 

1.00 

113.50 

356.92 

0  16.8 

0  66.2 

17 

0.905 

10.68 

35.94 

1.02 

113.46 

337.19 

1  83.7 

2  12.2 

19 

0.902 

10.52 

36.40 

1.02 

113.43 

318.42 

2  50.8 

3  29.4 

21 

0.900 

10.36 

36.82 

1.03 

113.41 

299.62 

4    8.0 

4  46.7 

23 

0.898 

10.20 

37.21 

1.04 

113.40 

280.78 

5  25.4 

6    4.2 

25 

0.896 

10.05 

37.57 

1.04 

113.39 

261.91 

6  43.0 

7  21.8 

27 

0.894 

9.90 

37.91 

1.04 

113.38 

243.00 

8    0.6 

8  39.6 

29 

0.893 

9.76 

38.22 

1.05 

113.38 

224.06 

9  18.5 

9  57.4 

31 

0.891 

9.62 

38.50 

1.04 

113.38 

205.09 

10  36.4 

11  15.5 

ne       2 

0.890 

9.48 

38.76 

1.04 

113.39 

186.08 

11  64.5 

12  33.6 

4 

0.888 

9.35 

39.00 

1.04 

113.40 

167.06 

13  12.8 

18  51.9 

6 

0.887 

9.22 

39.22 

1.04 

113.40 

148.00 

14  31.1 

16  10.3 

8 

0.886 

9.10 

39.42 

1.04 

113.41 

128.92 

15  49.5 

16  28.8 

10 

0.885 

8.98 

39.59 

1.03 

113.42 

109.80 

17    8.1 

17  47.4 

12 

0.884 

8.86 

39.75 

1.02 

113.43 

90.67 

18  26.8 

19    6.2 

14 

0.884 

8.74 

39.89 

1.02 

113.44 

71.51 

19  45.6 

20  26.0 

16 

0.883 

8.63 

40.01 

1.01 

113.44 

62.32 

21    4.4 

21  43.9 

18 

0.882 

8.52 

40.11 

1.00 

113.44 

33.12 

22  23.4 

23    2.9 

20 

0.882 

8.42 

40.20 

0.99 

113.44 

13.89 

23  42.4 

22 

0.882 

8.32 

40.27 

0.99 

113.44 

364.66 

0  22.0 

1    1.6 

24 

0.881 

8.22 

40.33 

0.98 

113.44 

336.38 

1  41.2 

2  20.8 

26 

0.881 

8.12 

40.37 

0.97 

113.43 

316.10 

3    0.4 

3  40.1 

28 

0.881 

8.03 

40.40 

0.96 

113.42 

296.80 

4  19.8 

4  59A 

SO 

0.881 

7.94 

40.43 

0.95 

11^.40 

iJy       2    1 

0.881    1 

7.85    1 

40.44 

^    0.94 

6^8 


SATELLITES  OF  MARS,  1918. 


APPARENT  ORBITS  OP  THE  SATELLITES  OP  UARS,  AT  DATE  OP  OPPOSITION, 
MARCH  14,  1918,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

south 


North 


I'hobos. 

Delmos. 

Date. 

rosition  Angle  of 
Apsia. 

Apparent 
Distanceat  Apsis. 

Date. 

Position  Angle  of 
Apsis. 

Apparent 
Distance  at  ApiiL 

Feb.     13 
Mar.    15 
Apr.    14 

• 

299.0 
294.8 
289.7 

16.7 
19.5 
17.6 

Feb.    13 
Mar.    15 
Apr.     14 

• 

298.4 
294.6 
290.0 

41.8 
48.9 
44.2 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


PholxM. 

Delmos. 

d       h 

d       h 

d      h 

d       h 

d      h 

Feb.  19  23.0  E. 

Mar.     8  16.7  W. 

Mar.   25  10.4  E. 

Feb.   17  17.7  E. 

Mar.   18    2.6  W. 

21    1.8  W. 

9  19.4  E. 

26  13.1  W. 

19  15.1  W. 

19  23.9  E. 

22    4.5  E. 

10  22.2  W. 

27  15.9  E. 

21  12.5  E. 

21  21.3  W. 

23    7.3  W. 

12    1.0  E. 

28  18.7  W. 

23    9.9  W. 

23  18.7  E. 

24  10.1  E. 

13    3.8  W. 

29  21.5  E. 

25    7.3  E. 

25  16.1  W. 

25  12.9  W. 

14    6.6  E. 

31    0.2  W. 

27    4.7  W. 

27  13.5  E. 

26  15.7  E. 

15    9.3  W. 

Apr.     1    3.0  E. 

Mar.     1    2.1  E. 

29  10.9  W. 

27  18.4  W. 

16  12.1  E. 

2    5.8  W. 

2  23.5  W. 

31    8.3  E. 

28  21.2  E. 

17  14.9  W. 

3    8.6  E. 

4  20.9  E. 

Apr.     2    5.7  W. 

Mar.     2    0.0  W. 

18  17.7  E. 

4  11.4  W. 

6  18.3  W. 

4    3.1  E. 

3    2.8  E. 

19  20.5  W. 

5  14.2  E. 

8  15.6  E. 

6    0.5  W. 

4    5.6  W. 

20  23.2  E. 

6  16.9  W. 

10  13.0  W. 

7  21.9  E. 

5    8.3  E. 

22    2.0  W. 

7  19.7  E. 

12  10.4  E. 

9  19.3  W. 

6  11.1  W. 

23    4.8  E. 

8  22.5  W. 

14    7.8  W. 

U  16.7  E. 

7  13.9  E. 

24    7.6  W. 

10    1.3  E. 

16    5.2  E. 

13  14.1  W. 

For  Phoboe  every  seventh  eastern  and  weetem  elongation  is  given,  and  for  Deimoe  every  third; 
the  intermediate  ones  may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 
Sidereal  period  of  Phoboe,  7^  39»  IS* .85,    ^ideieftX  petwsd  ol  Deimos,  30>»  17»  54«.87. 
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►HEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 


FOR  GREENWICH  MEAN  NOON. 


kto. 

l.iidit- 
Time. 

Stellar 
tade. 

P 

^^+1W 

^e 

^O+iw 

^O 

m 

• 

• 

o 

o 

• 

1 

35.25 

-2.3 

348.59 

286.82 

+2.94 

293.67 

+2.81 

8 

35.88 

2.2 

348.38 

286.32 

2.91 

294.28 

2.80 

15 

36.60 

2.2 

348.24 

285.98 

2.88 

294.90 

2.78 

22 

37.39 

2.2 

348.16 

285.79 

2.85 

295.51 

2.77 

29 

38.24 

2.1 

348.16 

285.78 

2.82 

296.12 

2.76 

5 

39.13 

-2.0 

348.21 

285.93 

+2.79 

296.74 

t2.74 

12 

40.05 

2.0 

o4o.«HI 

286.25 

2.76 

297.35 

2.73 

19 

40.99 

1.9 

348.53 

286.72 

2.74 

297.96 

2.71 

26  * 

41.93 

1.9 

348.78 

287.34 

2.71 

298.56 

2.70 

5 

42.86 

1.8 

349.09 

288.09 

2.69 

299.19 

2.68 

12 

43.78 

-1.8 

349.45 

288.96 

+2.67 

299.80 

+2.66 

19 

44.66 

1.7 

349.86 

289.96 

2.65 

300.41 

2.65 

26 

45.52 

1.7 

350.32 

291.05 

2.63 

301.02 

2.63 

2 

46.33 

1.7 

350.82 

292.23 

2.61 

301.63 

2,61 

9 

47.08 

1.6 

351.36 

293.50 

2.59 

302.24 

2.60 

16 

47.79 

-1.6 

351.94 

294.84 

+2.57 

302.84 

+2.58 

23 

48.43 

1.6 

352.56 

296.24 

2.55 

803.45 

2.56 

30 

49.00 

1.5 

353.20 

2d7.68 

2.52 

804.06 

2.54 

7 

49.50 

1.5 

353.87 

299.18 

2.50 

804.66 

2,52 

14 

49.93 

1.5 

354.56 

300.72 

2.48 

305.27 

2.51 

17 

•    •    •    • 

50.18 

•     ■ 

-1.5 

1.29 

315.25 

•    •    • 

+2.22 

310.78 

»    •    • 

+2.32 

24 

49.81 

1.5 

2.00 

316.78 

2.18 

311.38 

2.30 

31 

49.36 

1.5 

2.69 

318.26 

2.15 

311.98 

2.28 

7 

48.84 

1.5 

3.36 

319.70 

2.11 

312.58 

2.26 

14 

48.26 

-1.6 

4.00 

321.08 

+2.08 

313.18 

+2.24 

21 

47.62 

1.6 

4.61 

322.40 

2.04 

313.77 

2.22 

28 

46.92 

1.6 

5.18 

323.65 

2.01 

314.37 

2.20 

4 

46.17 

1.6 

6.72 

324.82 

1.98 

314.97 

2.17 

11 

45.37 

1.7 

6.21 

325.90 

1.94 

315.56 

2.15 

18 

44.53 

-1.7 

6.65 

326.88 

+1.91 

316.16 

+2.13 

25 

43.67 

1.8 

7.04 

327.75 

1.88 

316.75 

2.10 

2 

42.79 

1.8 

7.88 

328.51 

1.86 

317.34 

2.08 

9 

41.89 

1.9 

7.66 

329.13 

1.83 

317.94 

2.06 

16 

41.01 

1.9 

7.87 

329.61 

1.81 

318.53 

2.03 

23 

40.12 

-2.0 

8.01 

329.94 

+1.79 

319.12 

+2.01 

30 

39.26 

2.0 

8.09 

330.11 

1.78 

319.71 

1.98 

6 

38.45 

2.0 

8.10 

330.13 

1.76 

320.30 

1,96 

13 

37.68 

2.1 

8.03 

329.96 

1.75 

320.90 

1.94 

20 

36.98 

2.1 

7.89 

329.66 

1.75 

321.49 

1.91 

27 

36.36 

-2.2 

7.69 

329.20 

+1.74 

322.08 

+1.89 

4 

35.84 

2.2 

7.42 

328.50 

1.74 

322.66 

1.86 

11 

35.42 

2.2 

7.09 

327.85 

1.74 

323.25 

1.^ 

18 

35.11 

2.2 

6.72 

327.02 

1.74 

323.84 

1.81 

25 

34.93 

2.2 

6.82 

326.12 

1.75 

324.42 

1.79 

32 

34.87 

-2.3 

5.89 

325.18 

+\.1T> 

\     ^*Mb5SS. 

\    VLrv^ 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUHTER. 

FOR  GREENWICH  MEAN  NOON. 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 

8 

15 

22 

29 

5 

12 
19 
26 

5 

12 

19 

26 

2 

9 

16 
23 
30 
7 
14 

17 
24 
31 

7 

14 
21 
28 
4 
11 

18 

25 

2 

9 

16 

23 

30 

6 

13 
20 

27 
4 
11 
18 
25 

32 


Eqiuk 

torial 

Diameter. 


// 


47.24 
46.41 
45.49 
44.54 
43.55 

42.56 
41.58 
40.63 
39.71 
38.85 

38.04 
37.28 
36.58 
35.94 
35.37 

34.85 
34.39 
33.99 
33.64 
33.35 

•    •    •    • 

33.19 
33.43 
33.74 
34.09 

34.50 
34.97 
35.49 
36.07 
36.70 

37.39 
38.13 
38.92 
39.75 
40.61 

41.51 
42.41 
43.31 
44.19 
45.03 

45.79 
46.46 
47.02 
47.43 
47.68 

/    47.76 


Excess  of 
Equat. 

Diameter 

oTer 

Polar. 


rf 


2.86 
2.81 
2.75 
2.69 
2.64 

2.58 
2.52 
2.46 
2.40 
2.35 

2.30 
2.26 
2.22 
2.18 
2.14 

2.11 
2.08 
2.06 
2.04 
2.02 

•     •     • 

2.01 
2.02 
2.04 
2.06 

2.09 
2.12 
2.15 
2.19 
2.23 

2.27 
2.31 
2.36 
2.41 
2.46 

2.52 
2.57 
2.63 
2.68 
2.73 

2.78 
2.82 
2.85 
2.87 
2.89 

2.89 


6.83 
7.95 
8.91 
9.71 
10.33 

10.79 
11.09 
11.23 
11.22 
11.08 

10.82 

10.44 

9.96 

9.38 

8.73 

8.00 
7.21 
6.36 
6.47 
4.54 

•     m     % 

4.47 
5.39 
6.27 
7.11 

7.90 
8.62 
9.28 
9.85 
10.33 

10.72 
11.00 
11.16 
11.19 
11.07 

10.81 

10.40 

•  9.82 

9.08 

8.18 

7.12 
5.92 
4.60 
3.18 
1.G9 

0.1^ 


// 


\ 


0.17 
0.22 
0.28 
0.32 
0.35 

0.38 
0.39 
0.39 
0.38 
0.36 

0.34 
0.31 
0.27 
0.24 
0.20 

0.17 
0.14 
0.10 
0.08 
0.05 

•    •    • 

0.05 
0.07 
0.10 
0.13 

0.17 
0.20 
0.23 
0.27 
0.30 

0.33 
0.35 
0.37 
0.38 
0.38 

0.37 
0.35 
0.32 
0.28 
0.23 

0.17 
0.12 
0.08 
0.04 
0.01 

0.00 


\ 


77.73 
77.80 
77.87 
77.95 
78.07 

78.22 
78.42 
78.67 
78.96 
79.29 

79.68 
80.10 
80.57 
81.08 
81.63 

82.21 
82.84 
83.51 
84.24 
85.01 

.... 
269.81 
270.62 
271.36 
272.03 

272.68 
273.30 
273.88 
274.40 
274.88 

275.32 
275.71 
276.04 
276.32 
276.53 

276.68 
276.77 
276.78 
276.72 
276.60 

276.40 
276.15 
275.83 
275.44 
274.93 


Central  MerkUm. 


System  I. 


\ 


15.16 
40.57 
65.78 
90.78 
115.58 

140.18 
164.61 
188.86 
212.98 
236.96 

260.82 
284.59 
308.27 
331.90 
355.47 

19.00 
42.51 
66.01 
89.51 
113.01 

.... 
123.93 
147.93 
172.02 
196.20 

220.47 
244.84 
269.32 
293.91 
318.61 

343.44 

8.39 

33.48 

58.70 

84.07 

109.57 
135.22 
161.01 
186.92 
212.96 

239.10 
265.34 
291.63 
317.94 
344.26 


System  n. 


270.10 
242.11 
213.91 
185.50 
156.90 

128.09 
99.11 
69.96 
40.67 
11.24 

341.70 
312.06 
282.35 
252.56 
222.73 

192.86 
162.96 
133.06 
103.15 
73.24 

•    •    •    • 

315.84 
286.43 
257.11 
227.87 

198.73 
169.69 
140.75 
111.92 
83.22 

54.63 

26.17 

357.84 

329.65 

301.59 

273.69 
245.92 
218.29 
190.80 
163.42 

136.15 

108.97 

81.85 

54.76 

27.66 


OomcuM 
forPtaw. 


-O.20 
0.28 
0.351 
0.41 
0.46 

-0.51 
0.54 
0.55 
0.55 
0.53 

-0.51 
0.47 
0.43 
0.38 
Oi3 

-0.28 
0.23 
0.18 
0.13 
0.09 

•    •    • 

+0.09 
0.13 
0.17 
0.22 

+0.27 
0.32 
0.37 
0.42 
0.46 

+0.50 
0.53 
0.54 
0.54 
0.53 

+0.51 
0.47 
0.42 
0.36 
0.29 

+0.22 
0.15 
0.09 
0.04 

+0.01 

0.00 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  I. 

OREENWICH  MEAN  TIME. 


transit  of  Zero 
MerkUan. 

Int&ml 

between 

Snooeaslve 

TnnsitofZero 
Meridleii. 

Interral 

between 

fluooosslve 

Tnnsita. 

TmmHotZ&io 
Meridlen. 

Intarvel 

between 

Snooeasiye 

Transits. 

d    h      m 
1    9  25.96 
3  10  38.41 
5  11  50.89 
7  13    3.39 
9  14  15.93 

h      m 
9  50.50 

d    h      m 
Apr.      18    0  42.61 
20    1  55.95 
22    3    9.28 
24    4  22.62 
26    5  35.96 

h      m 
9  50.67 

d    b      m 

Sept.     18  20    7.42 

-       20  21  20.08 

22  22  32.73 

24  23  45.37 

27    0  57.98 

h      m 
9  60.53 

11  15  28.50 
13  16  41.09 
15  17  53.71 
17  19    6.36 
19  20  19.04 

9  50.53 

28    6  49.30 

30    8    2.65 

May        2    9  15.99 

4  10  29.34 

6  11  42.69 

9  50.67 

29    2  10.58 

Oct.        1    3  23.16 

3    4  35.73 

6  6  48.28 

7  7    0.81 

9  50.51 

21  21  31.75 
23  22  44.49 
25  23  57.25 
28    1  10.03 
30    2  22.85 

9  50.55 

8  12  56.03 
10  14    9.37 
12  15  22.71 
14  16  36.06 
16  17  49.40 

9  50.67 

9    8  13.32 
11    9  25.81 
13  10  88.29 
15  11  50.74 
17  13    3.18 

9  50.49 

1    3  35.69 
3    4  48.55 
5    6    1.44 
7    7  14.35 
9    8  27.28 

9  50.57 

18  19    2.74 
20  20  16.07 
22  21  29.41 
24  22  42.74 
26  23  56.07 

9  50.67 

19  14  15.60 
21  16  28.01 
23  16  40.39 
25  17  62.76 
27  19    6.11 

9  60.48 

11    9  40.24 
13  10  53.22 
15  12    6.22 
17  13  19.24 
19  14  32.27 

9  50.60 

July      i7    6  27.16 
19    7  40.28 
21    8  53.39 
23  10    6.48 

9  50.62 

29  20  17.44 

31  21  29.76 

Nov.       2  22  42.06 

4  23  54.88 

7    1    6.60 

9  60.46 

21  15  45.33 
23  16  58.40 
25  18  11.49 
27  19  24.59 
1  20  37.72 

9  50.62 

25  11  19.56 
27  12  32.62 
29  13  45.68 
31  14  68.72 
Aug.        2  16  11.75 

9  60.61 

9    2  18.84 
11    3  31.07 
13    4  43.28 
15    6  65.47 
17    7    7.65 

9  60.44 

3  21  50.86 

5  23    4.01 

8    0  17.18 

10    1  30.36 

12    2  43.56 

9  50..63 

4  17  24.76 

6  18  37.76 

8  19  50.75 

10  21    3.78 

12  22  16.69 

9  60.60 

19    8  19.82 
21    9  31.97 
23  10  44.10 
25  11  66.23 
27  13    8.33 

9  60.43 

14    3  56.76 
16    5    9.98 
18    6  23.21 
20    7  36.45 
22    8  49.70 

9  50.64 

14  23  29.63 
17    0  42.56 
19    1  55.48 
21    3    8.38 
23    4  21.27 

9  60.58 

29  14  20.43 

Dec.        1  15  32.52 

3  16  44.59 

5  17  56.65 

7  19    8.71 

9  60.42 

24  10    2.96 
26  11  16.23 
28  12  29.51 
30  13  42.79 
1  14  56.08 

9  50.65 

25    5  34.14 
27    6  47.00 
29    7  59.85 
31    9  12.68 
Sept.       2  10  25.49 

9  50.57 

9  20  20.76 
11  21  32.79 
13  22  44.84 
15  23  66.87 
18    1    8.89 

9  60.41 

3  16    9.38 

6  17  22.68 

7  18  35.99 
9  19  49.31 

11  21    2.63 

9  50.66 

4  11  38.29 

6  12  51.07 

8  14    3.83 

10  15  16.58 

12  16  29.32 

9  50.55 

20    2  20.93 
22    3  32.96 
24    4  44.98 
26    6  57.01 
28    7    9.05 

9  50.40 

13  22  15^ 
15  23  29.28 

9  50.67 

14  17  42.03 
16  18  54.73 

9  50.54 

\^^\l5iA. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  n. 

GREENWICH  JIEAN  TDIE. 


TmsitofZero 
MerldiATi. 

Intervml 

between 

Boocessive 

Transits. 

Tnnsit  of  Zero 
Meridian. 

Interval 

iMSween 

Soooessive 

TnasltofZeio 
Meridian. 

bitVK 

^        ■ 
UDCoeaBi 

Tnatt 

d    h      m 
7an.        1    2  29.09 
3    4    7.42 
5    5  45.78 
7    7  24.17 
9    9    2.58 

h      m 

9  55.67 

• 

d    h      m 
Apr.      18  16  12.18 
20  17  51.41 
22  19  30.65 
24  21    9.89 
26  22  49.13 

h     m 
9  55.85 

d    h      m 
Sept.     19    4  15.92 
21    5  54.47 
23    7  33.01 
25    9  11.53 
27  10  50.03 

h     B 
9  55. 

11  10  41.03 
13  12  19.51 
15  13  58.02 
17  15  36.55 
19  17  15.12 

9  55.70 

29    0  28.37 

May        1    2    7.61 

3    3  46.86 

5    5  26.10 

7    7    5.35 

9  55.85 

29  12  28.52 

Oct.         1  14    6.99 

3  15  46.44 

5  17  23.87 

7  19    2.28 

9  55. 

21  18  53.71 
23  20  32.33 
25  22  10.98 
27  23  49.65 
30    1  28.36 

9  55.73 

9    8  44.59 
11  10  23.83 
13  12    3.08 
15  13  42.32 
17  15  21.56 

9  55.85 

9  20  40.68 
11  22  19.05 
13  23  57.41 
16    1  85.74 
18    3  14.07 

9  55 

Feb.       1    3    7.09 
3    4  45.84 
5    6  24.62 
7    8    3.42 
9    9  42.24 

9  55.75 

19  17    0.80 
21  18  40.03 
23  20  19.26 
25  21  58.49 
27  23  87.72 

9  55.85 

20    4  52.38 
22    6  80.66 
24    8    8.93 
26    9  47.17 
28  11  25.40 

955 

11  11  21.09 
13  12  59.96 
15  14  38.85 
17  16  17.76 
19  17  56.69 

9  55.77 

July      17  "i  12.95 
19    2  51.96 
21    4  30.97 
23    6    9.96 

9  55.80 

30  13    3.61 

Nov.        1  14  41.80 

3  16  19.97 

5  17  58.13 

7  19  36.27 

955 

21  19  35.64 
23  21  14.61 
25  22  53.60 
28    0  32.60 
Mar.       2    2  11.62 

9  55.79 

25    7  48.94 
27    9  27.90 
29  11    6.85 
31  12  45.79 
Aug.        2  14  24.71 

9  55.79 

9  21  14.39 
11  22  52.60 
14    0  30.69 
16    2    8.65 
18    3  46.71 

955 

4    3  50.66 

6    5  29.71 

8    7    8.77 

10    8  47.85 

12  10  26.94 

9  55.81 

4  16    8.63 

6  17  42.52 

8  19  21.41 

10  21    0.28 

12  22  39.13 

9  55.78 

20    5  24.75 
22    7    2.78 
24    8  40.79 
26  10  18.79 
28  11  66.77 

955 

14  12    6.04 
16  13  45.16 
18  15  24.29 
20  17    3.43 
22  18  42.58 

9  55.82 

15    0  17.97 
17    1  56.80 
19    3  35.61 
21    5  14.41 
23    6  53.19 

9  55.76 

30  13  34.74 

Dec.        2  15  12.70 

4  16  50.65 

6  18  28.59 

8  20    6.52 

9  55 

24  20  21.74 
26  22    0.90 
28  23  40.08 
31    1  19.27 
Apr.       2    2  58.45 

9  55.83 

25    8  31.96 
27  10  10.71 
29  11  49.45 
31  13  28.17 
Sept.       2  15    6.87 

9  55.75 

10  21  44.44 
12  23  22.35 
15    1    0.27 
17    2  38.18 
19    4  16.08 

9  55. 

4    4  37.65 

6    6  16.85 

8    7  56.06 

10    9  35.28 

12  11  14.50 

9  55.84 

4  16  45.56 

6  18  24.23 

8  20    2.89 

10  21  41.53 

12  23  20.15 

9  55.73 

21    5  53.99 
23    7  31.89 
25    9    9.80 
27  10  47.71 
29  12  25.63 

9  55. 

14  12  53.72 
16  14  32.05  1 

9  55.85 

15    0  58.75 
17    2^7.^ 

9  55.71 
\ 

31  14    3.55 
^  15  41.47 

9  55. 
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e33 


South 


North 

PPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  AT  DATE  OF  OPPOSI- 
TION,  JANUARY  1, 1919,  AS  SEEN  IN  AN  INVERTING  TELESCOPE,  AND  ELON- 
GATED IN  THE  RATIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  OP  THEIR 
MINOR  AXES, 

In  the  above  diagram  the  central  ellipse  reporesentB  the  disk  of  Jupiter,  and  the  inner  orbit  is 
lat  of  Satellite  V. 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellites,  pages  639-^9, 
ipiter  is  represented  by  a  light  disk,  0»  ^  ^^^  center  of  the  page,  and  the  relative  positions  of 
le  satellites  at  the  Greenwich  time  stated  above  the  diagrams  are  indicated  by  dots.  The  des- 
olation of  each  satellite  is  shown  by  a  numeral  placed  to  the  right  or  left  of  the  dot,  according 
I  the  motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the 
totion  being  alwajrs  toward  the  numeral.  In  constructing  the  diagrams  the  latitudes  of  the 
itellitee  are  always  considered  zero,  except  where  two  or  more  of  them  chance  to  be  at  nearly 
le  same  distance  ixom.  the  planet,  when  they  are  placed  one  above  the  other,  according  to  their 
;yparent  latitudes.  If,  at  the  epoch  of  any  configuration,  one  or  more  satellites  are  projected 
1  the  disk  of  the  planet,  that  phenomenon  is  indicated  by  a  light  disk,  Q*  ^  the  left-hand  side 
\  the  page;  and  if  any  satellites  are  invisible  on  account  of  being  occulted  behind  the  disk  of 
le  planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  %,  at  the 
g^t-hand  side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to  point  out  which 
itelliten  are  thus  rendered  invisible. 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d  h  m  8 
I.  1  18  28  35.946 
n.  3  13  17  53.736 

III.  7  3  59  35.856 

IV.  16  18  5  6.916 


-  1.769  860  49 

-  3.554  094  17 

-  7.166  387  22 
-16.753  552  27 


d  h  m  8 
V.  0  11  57  27.635 
VI. 
VII. 


-  0.498  236  52 

-266.00 

-276.67 
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SATELLITE  V. 
GREENWICH  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATIOS. 


d   h 

d   h 

d   h 

d   h 

Jan. 

1  15.3  E. 

Oct.  11  16.0  E. 

Jan.   1  21.3  W. 

Oct.  11  22.0  W. 

11  14.6  E. 

21  16.1  E. 

11  20.4  W. 

21  21.1  W. 

21  13.6  E. 

31  14.3  E. 

21  19.6  W. 

31  20.2  W. 

31  12,7  E. 

Nov.  10  13.4  E. 

31  18.7  W. 

Nov.  10  19.4  W. 

Feb. 

10  11.9  E. 

20  12.4  E. 

Feb.  10  17.9  W. 

20  18.4  W. 

20  11.1  E. 

30  11.5  E. 

20  17.0  W. 

30  17.5  W. 

Mar. 

2  10.2  E. 

Dec.  10  10.6  E. 

Mar.   2  16.2  W. 

Dec.  10  16.6  W. 

•  •    •  •  • 

20   9.7  E. 

•  •    •  •  • 

20  15.7  W. 

Oct. 

1  16.9  E. 

30   8.8  E. 

Oct.   1  22.9  W. 

30  14.8  W. 

GREENWICH  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


d 

h 

m 

d 

h 

m 

d 

h   m 

d 

h   m 

Jan.  1 

12 

21.9 

Mar.  22 

3 

40.1 

July  25 

21  27.0 

Oct.  13 

13  23.0 

3 

6 

48.6 

23 

22 

9.9 

27 

15  57.0 

15 

7  5L1 

5 

1 

15.5 

25 

16 

39.6 

29 

10  27.0 

17 

2  19.2 

6 

19 

42.3 

27 

11 

9.5 

31 

4  56.9 

18 

20  47.1 

8 

14 

9.4 

29 

5 

39.4 

Aug.  1 

23  26.9 

20 

15  15.1 

10 

8 

36.5 

31 

0 

9.3 

3 

17  56.8 

22 

9  42.9 

12 

3 

3.7 

Apr.  1 

18 

39.2 

5 

12  26.7 

24 

4  10.7 

13 

21 

30.9 

3 

13 

9.2 

7 

6  56.6 

25 

22  38.4 

15 

15 

58.3 

5 

7 

39.2 

9 

1  26.4 

27 

17   6.1 

17 

10 

25.7 

7 

2 

9.3 

10 

19  56.2 

29 

11  33.6 

19 

4 

53.2 

8 

20 

39.3 

12 

14  26.0 

31 

6   1.2 

20 

23 

20.7 

10 

15 

9.4 

14 

8  55.8 

Nov.  2 

0  28.6 

22 

17 

48.4 

12 

9 

39.5 

16 

3  25.5 

3 

18  56.0 

24 

12 

16.1 

14 

4 

9.7 

17 

21  55.2 

5 

13  23.2 

26 

6 

44.0 

15 

22 

39.8 

19 

16  24.8 

7 

7  50.5 

28 

1 

11.8 

17 

17 

10.0 

21 

10  54.5 

9 

2  17.6 

29 

19 

39.8 

19 

11 

40.2 

23 

5  24.0 

10 

20  44.7 

31 

14 

7.8 

21 

6 

10.5 

24 

23  53.6 

12 

15  11.7 

Feb.  2 

8 

36.0 

23 

0 

40.7 

26 

18  23.1 

14 

9  38.7 

4 

3 

4.1 

24 

19 

11.0 

28 

12  52.6 

16 

4  5.6 

5 

21 

32.4 

26 

13 

41.2 

30 

7  22.1 

17 

22  32.4 

7 

16 

0.8 

28 

8 

11.5 

Sept.  1 

1  51.5 

19 

16  59.1 

9 

10 

29.2 

30 

2 

41.8 

2 

20  20.8 

21 

11  25.9 

11 

4 

57.7 

May  1 

21 

12.1 

4 

14  50.2 

23 

5  52.5 

12 

23 

26.3 

3 

15 

42.4 

6 

9  19.4 

25 

0  19.1 

14 

17 

54.9 

5 

10 

12.8 

8 

3  48.7 

26 

18  45.6 

16 

12 

23.6 

7 

4 

43.1 

9 

22  17.9 

28 

13  12.1 

18 

6 

52.3 

8 

23 

13.5 

11 

16  47.0 

30 

7  38.4 

20 

1 

21.2 

10 

17 

43.9 

13 

11  16.0 

Dec.  2 

2   4.8 

21 

19 

50.1 

12 

12 

14.3 

15 

5  45.2 

3 

20  31.0 

23 

14 

19.1 

14 

6 

44.6 

17 

0  14.2 

6 

14  57.3 

25 

8 

48.1 

16 

1 

15.0 

18 

18  43.2 

7 

9  23.5 

27 

3 

17.2 

17 

19 

45.4 

20 

13  12.1 

9 

3  49.7 

28 

21 

46.3 

19 

14 

15.8 

22 

7  41.0 

10 

22  15.7 

Mar.  2 

16 

15.6 

m     • 

«  • 

•  •  • 

24 

2   9.8 

12 

16  41.9 

4 

10 

44.8 

•  • 

•  • 

•  •  • 

25 

20  38.6 

14 

11   7.9 

6 

5 

14.1 

•  • 

•  • 

•  •  • 

27 

15   7.2 

16 

5  33.9 

7 

23 

43.4 

July  11 

17 

26.1 

29 

9  35.9 

17 

23  59.9 

9 

18 

12.9 

13 

11 

56.2 

Oct.  1 

4   4.5 

19 

18  25.9 

11 

12 

42.3 

15 

6 

26.4 

2 

22  33.0 

21 

12  51.8 

13 

7 

11.9 

17 

0 

56.6 

4 

17   1.5 

23 

7  17.8 

15 

1 

41.4 

18 

19 

26.7 

6 

11  29.9 

25 

1  43.6 

16 

20 

11.0 

20 

13 

56.8 

8 

5  58.3 

26 

20   9.6 

18 

14 

40.6 

22 

8 

26.8 

10 

0  26.6 

28 

14  35.5 

20  I 

9 

IQA    1 

24 

2 

56.9 

\            \\ 

\  \'^  b^.'i 

L      ^ 

I   9   1.4 
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GREENWICH  MEAN  TIME  OF  SUPERIOR  QEOCENTBIC  CONJUNCTION. 


SATELLITE  II. 


d 

h 

m 

d 

h 

m 

d 

h 

m 

d 

h 

m 

A.  2 

10 

34.8 

Mar.  25 

3 

48.3 

July  24 

4 

4.2 

Oct.  13 

23 

22.4 

5 

23 

44.5 

28 

17 

10.5 

27 

17 

28.9 

17 

12 

38.9 

9 

12 

54.9 

Apr.  1 

6 

33.2 

31 

6 

54.3 

21 

1 

54.4 

13 

2 

5.8 

4 

19 

56.0 

Aug.  3 

20 

18.5 

24 

15 

9.6 

16 

15 

17.4 

8 

9 

19.4 

7 

9 

43.5 

28 

4 

24.0 

20 

4 

29.5 

11 

22 

42.8 

10 

23 

7.3 

31 

17 

37.9 

23 

17 

42.4 

15 

12 

6.8 

14 

12 

31.8 

Nov.  4 

6 

51.1 

27 

6 

55.8 

19 

1 

30.8 

18 

1 

oo.l 

7 

20 

3.8 

30 

20 

9.9 

22 

14 

55.3 

21 

15 

18.9 

11 

9 

15.8 

)b.  3 

9 

24.6 

26 

4 

19.7 

25 

4 

41.7 

14 

22 

27.3 

6 

22 

39.9 

29 

17 

44.7 

28 

18 

4.8 

18 

11 

38.0 

10 

11 

55.8 

May  8 

7 

9.5 

Sept.  1 

7 

26.9 

22 

0 

48.3 

14 

1 

12.3 

6 

20 

34.9 

4 

20 

49.3 

25 

13 

58.0 

17 

14 

29.4 

10 

10 

0.0 

8 

10 

10.7 

29 

3 

7.2 

21 

3 

47.1 

18 

23 

25.8 

11 

23 

32.3 

Dec.  2 

16 

15.9 

24 

17 

5.3 

17 

12 

51.1 

15 

12 

52.9 

6 

5 

24.1 

28 

6 

24.0 

•  • 

•  • 

•  •  • 

19 

2 

13.6 

9 

18 

31.9 

ir.  3 

19 

43.3 

•  • 

•  • 

•  •  • 

22 

15 

33.3 

13 

7 

39.4 

7 

9 

3.0 

•  • 

•  • 

■  •  • 

26 

4 

53.0 

16 

20 

46.5 

10 

22 

23.2 

•  • 

•  • 

•  •  • 

29 

18 

11.7 

20 

9 

53.4 

14 

11 

43.8 

July  13 

11 

47.3 

Oct.  3 

7 

30.4 

23 

23 

0.1 

18 

1 

4.9 

17 

1 

13.4 

6 

20 

48.2 

27 

12 

6.6 

21 

14 

26.4 

20 

14 

38.4 

10 

10 

5.8 

31 

1 

13.0 

SATELLITE  III. 


d 

h 

m 

d 

h 

m 

d 

h 

m 

d 

h   m 

n.  6 

2 

27.6 

Apr.  2 

1 

55.5 

July  18 

20 

45.1 

Oct.  12 

23  38.8 

13 

5 

59.8 

9 

6 

16.1 

26 

1 

12.2 

20 

3  32.3 

20 

9 

87.1 

16 

10 

39.4 

Aug.  2 

5 

37.2 

27 

7  21.1 

27 

13 

18.8 

23 

15 

3.8 

9 

10 

0.6 

Nov.  3 

11   5.7 

(b.  3 

17 

5.5 

30 

19 

29.8 

16 

14 

21.8 

10 

14  44.7 

10 

20 

57.4 

May  7 

23 

56.3 

23 

18 

41.1 

17 

18  18.8 

18 

0 

54.2 

15 

4 

23.9 

30 

22 

58.6 

24 

21  48.0 

25 

4 

56.1 

.  • 

•  • 

•  •  • 

Sept.  7 

3 

13.7 

Dec.  2 

1  13.0 

IT.  4 

9 

1.5 

.  » 

•  • 

•  •  • 

14 

7 

26.5 

9 

4  34.9 

11 

13 

10.7 

. « 

•  • 

•  •  • 

21 

11 

35.4 

16 

7  53.7 

18 

17 

22.6 

.  • 

•  * 

•  •  • 

28 

15 

40.6 

23 

11  10.9 

25 

21 

37.6 

July  11 

16 

17.6 

Oct.  5 

19 

41.7 

30 

14  26.1 

SATELLITE  IV. 


d 

h   m 

d 

h   m 

d 

h    m 

d 

h   m 

[1.  10 

3  34.1 

Apr.  3 

21  35.8 

July  30 

22  18.7 

Oct.  22 

22   1.9 

26 

19  39.1 

20 

17  45.9 

Aug.  16 

18  37.4 

Nov.  8 

14  42.1 

b.  12 

12  48.6 

May  7 

14  18.1 

Sept.  2 

14  29.9 

25 

6  21.3 

ir.  1 

6  56.7 

•  • 

•  •    •  •  • 

19 

9  47.2 

Dec.  11 

21   5.6 

18 

1  55.8 

July  14 

1  41.5 

Oct.  6 

4  21.5 

28 

11  14.7 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 

FOR  GREENWICH  MEAN  NOON. 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


0 
2 

4 
6 
8 

10 
12 
14 
16 
18 

20 
22 
24 
26 
28 


^VI- ^Jnp. 


m      B 
-1    44 


1 
2 
2 
2 


3 
3 
3 


3 
3 
3 


58 
10 
22 
34 


-2    44 
2    53 


1 

8 

14 


S-vr—S 


Jup. 


Date. 


-3    19 
3    23 


27 
29 
30 


30 

-3 

31 

1 

3 

31 

3 

3 

30 

5 

3 

28 

7 

3 

26 

9 

-3 

23 

11 

3 

20 

13 

3 

16 

15 

3 

11 

17 

3 

6 

19 

-3 

1 

21 

2 

56 

23 

2 

50 

25 

2 

44 

27 

2 

37 

1 

-2 

31 

3 

2 

24 

5 

2 

17 

7 

2 

10 

9 

2 

2 

11 

,,„i 

55 

13 

48 

15 

40 

17 

32 

19 

25 

21 

^1 

18 

23 

10 

25 

3 

27 

0 

55 

29 

0 

48 

31 

-0 

40 

2 

0 

33 

4 

0 

26 

6 

0 

19 

8 

0 

12 

10 

-0 

5 

12 

+0 

2 

+19.0 
17.7 
16.3 
14.8 
13.3 

+11.8 

10.2 

8.5 

6.9 

5.2 

+  3.6 

1.9 

+  0.3 

-  1.3 
2.9 

-  4.4 
5.9 
7.3 

8.7 
10.0 

-11.2 
12.4 
13.6 
14.7 
15.7 

-16.6 
17.5 
18.3 
19.1 
19.8 

-20.5 
21.1 
21.6 
22.2 
22.6 

-23.1 
23.5 
23.8 
24.1 
24.4 

-24.6 
24.8 
25.0 
25.1 
25.2 

-25.2 
25.3 
25.2 
25.2 
25.1 

-25.0 
-24.8 


Apr.  14 
16 
18 
20 
22 

24 
26 
28 
30 
May     2 

4 

6 

8 

10 

12 

14 
16 


July  17 

19 
21 
23 
25 
27 

29 

31 

Aug.    2 

4 

6 

8 
10 
12 
14 
16 

18 
20 
22 
24 
26 

28 

30 

Sept.    1 

3 

5 

7 

9 

11 

13 

15 

17 
19 


flfvr-^j 


ap. 


m  8 

+0  9 

0  15 

0  22 

0  28 

0  35 

+0  41 

0  47 

0  53 

0  59 

1  5 

+1  11 


1 
1 
1 
1 


+3 
3 
3 
3 
3 

+3 
2 
2 
2 
2 


2 
1 
1 


^YT^, 


Jap. 


16 
22 
27 
32 


+1    38 
+1    43 


+3      8 


8 
7 
6 
4 
3 

1 
58 
55 
52 
48 


+2  44 

2  40 

2  35 

2  29 

2  23 

+2  17 

2  10 


2 
54 
46 


+1  37 

1  28 

1  19 

1  9 

0  58 

+0  48 

0  36 

0  25 

0  14 

+0  2 

-0  10 

-0  22 


-24.7 
24.5 
24.2 
24.0 
23.7 

-23.3 
23.0 
22.6 
22.2 
21.8 

-21.4 
20.9 
20.4 
20.0 
19.4 

-18.9 
-18.4 


+  4.0 

+  4.8 
5.6 
6.4 
7.2 
8.0 

+  8.8 

9.6 

10.3 

11.0 

11.8 

+12.4 
13.1 
13.7 
14.3 
14.8 

+15.4 
15.8 
16.2 
16.6 
16.9 

+17.2 
17.4 
17.5 
17.6 
17.6 

+17.5 
17.4 
17.2 
16.9 
16.6 

+16.2 
+15.7 


Date. 


Sept.  21 
23 
25 
27 
29 


Oct. 


1 
8 
5 
7 
9 

11 
13 
15 
17 

19 

21 
23 
25 
27 
29 


31 

Nov.    2 

4 

6 

8 

10 
12 
14 
16 
18 

20 
22 
24 
26 
28 

30 
Dec.    2 

4 
6 
8 

10 
12 
14 
16 
18 

20 
22 
24 
26 
28 

30 
32 


OTyt-nrj, 


ap. 


rfvr-^j 


m      8 
-0    34 


0 
0 
1 
1 

-1 
1 
1 
2 
2 

-2 
2 
2 
2 
3 

-3 
3 
3 

3    35 
3    41 

-3    47 
3    52 

3  56 

4  0 
4      2 


4 
4 
4 
4 


4 
4 
4 
3 


3 
2 
2 

-2 
2 
2 
2 

1 


47 
59 
U 
23 

84 
46 
57 
8 
19 

29 
39 
48 
57 
6 

14 
22 
29 


5 

7 
8 
8 
8 

7 
6 

4 

1 

57 


-3  53 

3  48 

3  43 

3  37 

3  31 

-3  23 

3  16 


7 

59 
49 

40 
29 
19 
8 
67 


•1    45 
•1    34 


+15.1 
Ui 
13i 
ISi) 
12i 

+1U 

10.4 

9.4 

8.4 

7i 

+  6i 
5.0 
3.8 
2.6 
1.4 

+  0i 

-  1.0 
2.3 
3.5 

4i 

-  6.0 
7i 
8.5 
9.7 

lOJ 

-12i 
13.4 
14.6 
15.7 
16.9 

-18.0 
19.2 
20.3 
2U 
22.4 

-23.4 
24.4 
25.3 
26.2 
27.1 

-27.9 
28.7 
29.4 
30.0 
30.6 

-31J8 
31.6 
32.0 
32.3 
32.5 

-32.6 
-32.7 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VH. 

FOR  GREENWICH  MEAN  NOON. 


)»to. 

^vir-^jup. 

^Yll-^Jnp. 

Date. 

^Vll    ^Jap. 

^Ylir^Jnp, 

Date. 

flfvii- 

^Jnp. 

^nr-^jnp. 

m 

8 

t 

m 

8 

t 

m 

8 

1 

0 

+0 

28 

-  9.0 

Apr.  14 

-0 

21 

+11.6 

Sept.  21 

-1 

32 

-  8.1 

2 

0 

42 

9.6 

16 

0 

28 

12.2 

23 

1 

22 

9.3 

4 

0 

65 

10.1 

18 

0 

35 

12.8 

25 

1 

11 

10.4 

6 

1 

9 

10.6 

20 

0 

41 

13.4 

27 

1 

1 

11.6 

8 

1 

21 

11.1 

22 

0 

48 

13.9 

29 

0 

50 

12.7 

10 

+1 

34 

-11.5 

24 

-0 

54 

+14.5 

Oct.     1 

-0 

39 

-13.8 

12 

1 

45 

11.8 

26 

0 

15.0 

3 

0 

27 

14.8 

14 

1 

56 

12.1 

28 

6 

15.5 

5 

0 

15 

15.8 

16 

2 

6 

12.4 

30 

13 

16.0 

7 

-0 

3 

16.7 

18 

2 

16 

12.6 

May     2 

19 

16.5 

9 

+0 

9 

17.6 

20 

+2 

24 

-12.7 

4 

__1 

24 

+17.0 

11 

+0 

22 

-18.4 

22 

2 

32 

12.8 

6 

30 

17.5 

13 

0 

34 

19.1 

24 

2 

40 

12.8 

8 

36 

17.9 

16 

0 

47 

19.8 

26 

2 

46 

12.8 

10 

41 

18.4 

17 

0 

59 

20.4 

28 

2 

51 

12.7 

12 

46 

18.8 

19 

1 

12 

20.9 

30 

+2 

56 

-12.6 

14 

^  J 

52 

+19.2 

21 

+1 

24 

-21.3 

).     1 

2 

59 

12.4 

16 

—1 

57 

+19.6 

23 

1 

37 

21.6 

3 

3 

2 

12.1 

•    • 

• 

•    • 

•    •    • 

25 

1 

49 

21.8 

5 

3 

4 

11.8 

•    • 

• 

•    • 

•     •     • 

27 

2 

1 

21.9 

7 

3 

5 

11.5 

July  17 

-3 

27 

+19.9 

29 

2 

12 

21.9 

• 

9 

+3 

5 

-11.0 

19 

-3 

28 

+19.6 

31 

+2 

23 

-21.8 

11 

3 

4 

10.6 

21 

3 

28 

19.2 

Nov.    2 

2 

34 

21.5 

13 

3 

2 

10.1 

23 

3 

28 

18.8 

4 

2 

44 

21.2 

15 

3 

0 

9.5 

25 

3 

29 

18.4 

6 

2 

53 

20.7 

17 

2 

57 

8.9 

27 

3 

29 

17.9 

-      8 

3 

2 

20.1 

19 

+2 

53 

-  8.3 

29 

-3 

28 

+17.4 

10 

+3 

10 

-19.4 

21 

2 

49 

7.6 

31 

3 

28 

16.9 

12 

3 

17 

18.6 

23 

2 

44 

6.9 

Aug.    2 

3 

28 

16.3 

14 

3 

23 

17.7 

25 

2 

38 

6.2 

4 

3 

27 

15.7 

16 

3 

29 

16.7 

27 

2 

32 

5.5 

6 

3 

26 

15.1 

18 

3 

34 

15.6 

1 

+2 

26 

-  4.7 

8 

-3 

25 

+14.4 

20 

+3 

38 

-14.4 

3 

2 

19 

3.9 

10 

3 

23 

13.7 

22 

3 

41 

13.1 

5 

2 

12 

3.1 

12 

3 

22 

13.0 

24 

3 

43 

11.8 

7 

2 

4 

2.3 

14 

3 

20 

12.2 

26 

3 

45 

10.4 

9 

1 

57 

1.5 

16 

3 

17 

11.4 

28 

3 

45 

8.9 

11 

+1 

49 

-  0.7 

18 

-3 

15 

+10.6 

30 

+3 

45 

-  7.4 

13 

41 

+  0.1 

20 

3 

12 

9.7 

Dec.    2 

3 

44 

5.9 

15 

33 

0.9 

22 

3 

9 

8.7 

4 

3 

42 

4.3 

17 

25 

1.7 

24 

3 

5 

7.8 

6 

3 

39 

2.7 

19 

17 

2.5 

26 

3 

1 

6.8 

8 

3 

36 

-  1.1 

21 

+1 

9 

+  3.3 

28 

-2 

57 

+  5.8 

10 

+3 

31 

+  0.5 

23 

1 

4.1 

30 

2 

52 

4.7 

12 

3 

26 

2.1 

25 

0 

53 

4.8 

Sept.    1 

2 

47 

8.6 

14 

3 

21 

3.7 

27 

0 

46 

5.6 

3 

2 

41 

2.5 

16 

3 

15 

6.3 

29 

0 

38 

6.3 

5 

2 

35 

1.4 

Id 

3 

8 

6.9 

31 

+0 

30 

+  7.0 

7 

-2 

29 

+  0.2 

20 

+3 

0 

+  8.4 

2 

0 

22 

7.7 

9 

2 

22 

-  1.0 

22 

2 

52 

10.0 

4 

0 

15 

8.4 

11 

2 

15 

2.2 

24 

2 

44 

11.5 

6 

+0 

7 

9.1 

13 

2 

7 

3.3 

26 

2 

35 

12.9 

8 

0 

0 

9.8 

15 

1 

59 

4.5 

28 

2 

25 

14.4 

10 

-0 

7 

+10.4 

17 

-1 

50 

-  5.7 

30 

+2 

16 

+15.8 

12 

-0 

14 

+11.0 

19 

-1 

41 

-  6.9 

32 

+2 

5 

+17.2 
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GREENWICH  MEAN  TIME. 


JANUARY. 


d   h  m    8 

d  h  m    8 

d  h  m    8 

d   h  m    8 

11116 

I  •Oc.  D. 

91721 

III.»Tr.  E. 

18  849 

II.  Tr.  I. 

87  4   1 

I.  Sh 

14 17 10 

I .♦£€.  R. 

1911 

III.»Sh.  I. 

947 

I.  Sh.  E. 

5  0 

I.  Tr 

2121 

m.  Sh.  E. 

11  3 

n.»Sh.  I. 

540 

II.  0( 

8  830 

I.  Tr.  I. 

1120 

II.«Tr.  E. 

611 

I.  Sfc 

919 

I.  Sh.  I. 

10  7  31 

I.  Oc.  D. 

1334 

ll.»Sh.  E. 

103410 

n.  El 

921 

IT.  Oc.  D. 

104141 

I.«Ec.  R 

1215 

iii.*a 

1039 

I.*Tr.  E. 

19  347 

I.  Oc.  D. 

1422 

III.»0 

n29 

I.»Hh.  E. 

11  444 

I.  Tr.  I. 

7  623 

I.  Ec.R 

17  437 

III.*E 

1154 

ni.*Tr.  I. 

542 

I.  Sh.  I. 

19 19 14 

III.  E 

1329  1 

II.^Ec.  R. 

623 

II.  Tr.  I. 

80  1  0 

I.  Tr.  I. 

1350 

ni.*Tr.  E. 

653 

I.  Tr.  E. 

2  6 

I.  Sh.  I. 

88  0  6 

I.  0 

1511 

III.»Hh.  I. 

752 

I.  Sh.  E. 

310 

I.  Tr.  E. 

331   1 

I.  E 

17  20 

in.«Sh.  E. 

825 

II.  Sh.  I. 

314 

n.  Oc.  D. 

2119 

I.  T 

854 

II.  Tr.  E. 

416 

I.  Sh.  E. 

2230 

I.  SI 

8  543 

I.  Oc.  D. 

1056 

II.»Sh.  E. 

75810 

II.  Ec.  R 

2328 

I.  T 

846  3 

I.  Ec.R. 

835 

III.  Oc.  D. 

18  158 

I.  Oc.  D. 

1039 

III.  Oc.  R 

89  033 

n.  T 

4  256 

I.  Tr.  I. 

51040 

I.  Ec.R 

13  413 

III.«Ec.  D. 

040 

I.  S 

347 

I.  Sh.  I. 

2311 

I.  Tr.  I. 

15 17  32 

III.*Ec.  R 

3  1 

n.  s] 

4  0 

II.  Tr.  I. 

2215 

I.  Oc.  D. 

3  4 

n.  T 

5  6 

I.  Tr.  E. 

18  Oil 

I.  Sh.  I. 

532 

II.  s 

546 

II.  Sh.  I. 

051 

11.  Oc.  D. 

81   13515 

I.  Ec.  R 

1834 

I.*0 

557 

I.  Sh.  E. 

121 

I.  Tr.  E. 

1928 

I.*Tr.  I. 

22  0  0 

I.  E 

631 

11.  IV.  E. 

221 

I.  Sh.  E. 

2035 

I.  Sh.  I. 

817 

II.  Sh.  E. 

459 

III.  Oc.  D. 

2137 

I.  Tr.  E. 

801546 

I.«T 

52221 

II.  Ec.  R 

22  3 

II.  Tr.  I. 

16  59 

I.*S 

5  010 

I.  Oc.  D. 

7   1 

III.  Oc.  R 

2245 

I.  Sh.  E. 

17  56 

I.«T 

315  0 

I.  Ec.R 

9  312 

III.  Ec.  D. 

1854 

II.*0 

2123 

I.  Tr.  I. 

11 15 14 

III.*Ec.  R 

88  023 

II.  Sh.  I. 

19  9 

I.  s 

2216 

I.  Sh.  I. 

2025 

I.  Oc.  D. 

034 

II.  Tr.  E. 

235212 

II.  E 

2230 

II.  Oc.  D. 

233931 

I.  Ec.R 

254 

II.  Sh.  E. 

2333 

I.  Tr.  E. 

1643 

I.«Oc.  D. 

81  216 

ni.  T 

1 

1417  38 

I.«Tr.  I. 

20  414 

I.  Ec.  R 

422 

III.  T 

6  026 

I.  Sh.  E. 

18  39 

I.»Sh.  I. 

713 

III.  s 

128 

III.  Oc.  D. 

1936 

ll.*Tr.  I. 

881355 

I.*Tr.  I. 

926 

III.  s 

24642 

II.  Ec.  R 

1948 

I.*Tr.  E. 

15  4 

I.«Sh.  I. 

13  2 

I.»0 

327 

III.  Oc.  R 

2049 

I.  Sh.  E. 

16  5 

I.*Tr.  E. 

162855 

I.*E 

5   218 

III.  Ec.  D. 

2144 

II.  Sh.  I. 

1627 

II.«Oc.  D. 

713   2 

III.  Ec.  R 

22  7 

II.  Tr.  E. 

1714 

I.*Sh.  E. 

1837 

I.*Oc.  D. 

2116  8 

II.  Ec.  R 

2143  50 

I.  Ec.  R 

16  016 
1453 

n.  Sh.  E. 
I.*Oc.  D. 

2232 

III.  Tr.  I. 

71550 

I.*Tr.  I. 

18  829 

I.«Ec.  R 

84  036 

III.  Tr.  E. 

1645 

I.»Sh.  I. 

312 

III.  Sh.  I. 

1713 

II.*Tr.  I. 

1612  6 

I.*Tr.  I. 

524 

III.  Sh.  E. 

18  0 

I.*Tr.  E. 

13  9 

I.*Sh.  I. 

1110 

I.*Oc.  D. 

1855 

I.»Sh.  E. 

14  2 

II.*Oc.  D. 

1433  8 

I.«Ec.  R 

19   6 

II.*Sh.  I. 

1415 

I.*Tr.  E. 

1943 

II.*Tr.  E. 

1519 

I.*Sh.  E. 

86  823 

I.  Tr.  I. 

2137 

II.  Sh.  E. 

18  40 16 

II. ♦Ec.  R 

932 

I.  Sh.  I. 

1855 

III.«Tr.  I. 

1033 

I.  Tr.  E. 

813  4 

I.*Oc.  D. 

2056 

III.  Tr.  E. 

1117 

II.*Tr.  I. 

161248 

I.*Ec.  R 

2312 

III.  Sh.  I. 

1143 
1341 

I.«Sh.  E. 
II.*Sh.  I. 

91017 

I.  Tr.  I. 

17   122 

III.  Sh.  E. 

1349 

II.*Tr.  E. 

1114 

I.*Sh.  I. 

920 

I.  Oc.  D. 

1613 

II.»Sh.  E. 

1140 

II .♦Oc.  D. 

123723 

I.»Ec.  R 

' 

1226 

I.*Tr.  E. 

86  538 

I.  Oc.  D. 

1324 

I.»8h.  E. 

18   633 

I.  Tr.  I. 

9  2  8 

I.  Ec.  R 

1522 

III.*Tr.  I. 

737 

I.  Sh.  I. 

16  4  32 

II.*Ec.  R 

842 

I.  Tr.  E. 

87   251 

I.  Tr.  I. 

Note.— I.  denotes  izigre»;  E.,  egress:  D.,  disappeannoe:  R.,  raappearaDce;  £o.,  eclipse;  Oc.,  oocoltetk)] 
tiunslt  of  the  satellite;  8h.,  transit  of  tne  shadow.  ^Visible  at  Washington. 
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GREENWICH  MEAN  TIME. 


JANUARY. 


Phases  of  ihe  Edipses  of  iJie  SateUiUs  for  an  Inverting  Telescope. 


* 
r 


in. 


S 


r 


r 


rV.  No  Eclipse. 


Configurations  at  15^  SO°^for  an  Inverting  Telescope. 


West. 


EMt 


•2             0*a          3- 

4«  1-  3-0    '2 

4*    3*                     O            i** 

4- 

•3         2-1      O 

4- 

.?      0    1- 

•4 

•1  O           •3*2 

•4 

iOr 

•3 

•4     2-               O                 3 

• 

•!• 

i  0 

•29 

3-                   0        '\  2. 

•3            x^         0 

•4 

•s"*         O       1- 

.  -4 

•1    O       -3  -2 

•4 

Oi?- 

•3 

4- 

2-               O 

3* 

4* 

•10 

i-o»- 

4* 

•20 

3-              O    -1   V 

•3             1-2-4-0 

4*   •3-2           O       1* 

4« 

•1      O     -3  -2 

4- 

O     !.'• 

•3 

4- 

2-           -lO 

3- 

•4 

•02  3- 

•4 

3-              0  •!        2* 

3-      -4         1-  2-  O 

•3 -2        -40        •! 

•1       0'3    •2*4 

O     1'2- 

•3     -4 

2-       'lO 

3* 

•4 

•2*0*       3* 

•4 

3-          O               '2 

^- 

-^% 
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SATELLITES  OF  JUPITER,  1918. 

GREENWICH  MEAN  TIME. 


FEBRUARY. 


d   h  m    8 

d   h  m    8 

d   h  m    8 

d   h  m    8 

11015 

I.  Tr.  I. 

81858 

II.  Sh.  I. 

16144930 

I.*Ec.  R 

841234 

I.«Tr. 

1128 

I.»Sh.  I. 

2129 

II.  Sh.  E. 

13  52 

I.»Rh. 

1225 

I.*Tr.  E. 

17  829 

I.  Tr.  I. 

1549 

II.*Oc. 

1338 

I.*Sh.  E. 

9  923 

I.  Oc.  D. 

947 

I.  Sh.  I. 

1822 

II.  Oc. 

1348 

II.*Tr.  I. 

125343 

I.*Ec.  R. 

1039 

I.  Tr.  E. 

1827  28 

II.  Ec. 

1619 

II.*Tr.  E. 

1157 

I.»Sh.  E. 

205929 

II.  Ec. 

1620 

II.»Sh.  I. 

10  635 

I.  Tr.  I. 

1313 

II.»Oc.  D. 

1851 

II.*Sh.  E. 

7  52 

I.  Sh.  I. 

1546 

II.*Oc.  R 

86  348 

III.  Oc. 

845 

I.  Tr.  E. 

1551   8 

II.»Ec.  D. 

6  4 

III.  Oc. 

8  730 

I.  Oc.  D. 

10  2 

I.  Sh.  E. 

182254 

II.  Ec.  R 

742 

I.  Of. 

1057  55 

I.  Ec.  R. 

1040 

II.  Oc.  D. 

2347 

III.  Oc.  D. 

9  828 

III.  Ec. 

1312 

II.*Oc.  R 

1114   8 

I.  Ec. 

8  442 

I.  Tr.  I. 

131458 

II.»Ec.  D. 

18  2  2 

III.  Oc.  R 

112817 

III.*Ec. 

556 

I.  Sh.  I. 

154632 

II.*Ec.  R. 

5   651 

III.  Ec.  D. 

652 

I.  Tr.  E. 

1951 

III.  Oc.  D. 

546 

I.  Oc.  D. 

86  453 

I.  Tr. 

8   6 

I.  Sh.  E. 

22  4 

III.  Oc.  R. 

72522 

III.  Ec.  R 

611 

I.  Sh. 

8  9 

II.  Oc.  D. 

91823 

I.  Ec.  R 

7  3 

I.  Tr. 

13 10 15 

II.»Ec.  R. 

11   1   553 

III.  Ec.  D. 

821 

I.  Sh. 

16  0 

III.*Oc.  D. 

323   5 

III.  Ec.  R. 

19  258 

I.  Tr.  I. 

1053 

II.  Tr. 

1810 

III.*Oc.  R. 

352 

I.  Oc.  D. 

416 

I.  Sh.  I. 

1326 

II.*Tr. 

21  5  3 

III.  Ec.  D. 

7  2236 

I.  Ec.  R. 

5  8 

I.  Tr.  E. 

1334 

II.»Sh. 

2320  58 

III.  Ec.  R. 

626 

I.  Sh.  E. 

16  5 

II.*Sh. 

12   1   4 

I.  Tr.  I. 

815 

II.  Tr.  I. 

4  158 

I.  Oc.  D. 

221 

I.  Sh.  I. 

1047 

II.  Tr.  E. 

87   211 

I.  Oc 

52648 

I.  Ec.  R. 

313 

I.  Tr.  E. 

1056 

II.  Sh.  I. 

543   6 

I.  Ec 

2311 

I.  Tr.  I. 

430 
538 

I.  Sh.  E. 
II.  Tr.  I. 

1327 

II.»Sh.  E. 

2322 

I.  Tr. 

5  025 

I.  Sh.  I. 

811 

II.  Tr.  E. 

20  015 

I.  Oc.  D. 

88  040 

I.  Sh. 

120 

I.  Tr.  E. 

818 

II.  Sh.  I. 

34721 

I.  Ec.  R 

131 

I.  Tr. 

235 

I.  Sh.  E. 

1049 

II.  Sh.  E. 

2127 

I.  Tr.  I. 

251 

I.  Sh. 

3  4 

II.  Tr.  I. 

2220 

I.  Oc.  D. 

2245 

I.  Sh.  I. 

5  8 

II.  Oc. 

536 

II.  Tr.  E. 

2337 

I.  Tr.  E. 

741 

II.  Oc. 

540 

II.  Sh.  I. 

18   15135 

I.  Ec.  R 

74538 

II.  Ec. 

811 

II.  Sh.  E. 

1932 

I.  Tr.  I. 

81   055 

I.  Sh.  E. 

101744 

II.  Ec. 

2027 

I.  Oc.  D. 

2049 

I.  Sh.  I. 

231 

II.  Oc.  D. 

17  57 

III.  Tr. 

235548 

I.  Ec.  R 

2142 

I.  Tr.  E. 

5  3 

II.  Oc.  R 

2012 

III.  Tr. 

2259 

I.  Sh.  E. 

5  919 

II.  Ec.  D. 

2040 

I.  Oc. 

617  39 

I.*Tr.  I. 

23  56 

II.  Oc.  D. 

74110 

II.  Ec.  R 

2316 

III.  Sh. 

1854 

I.  Sh.  I. 

1355 

III.*Tr.  I. 

1948 

I.  Tr.  E. 

14  229 

II.  Oc.  R 

16  8 

III.*Tr.  E. 

21  4 

I.  Sh.  E. 

233   5 

II.  Ec.  D. 

1844 

I.  Oc.  D. 

2124 

II.  Oc.  D. 

5  442 

II.  Ec.  R 

1915 

III.  Sh.  I. 

2356 

II.  Oc.  R. 

958 

III.  Tr.  I. 

2132 

III.  Sh.  E. 

235656 

II.  Ec.  D. 

12   9 
1515 

III.*Tr.  E. 
III.»Sh.  I. 

22 16 15 

I.  Ec.  R 

7  22824 

II.  Ec.  R. 

1649 

I.*Oc.  D. 

22 15  55 

I.*Tr.  I. 

6  4 

III.  Tr.  I. 

17  30 

III.*Sh.  E. 

1713 

I.*Sh.  I. 

813 

III.  Tr.  E. 

202029 

I.  Ec.  R 

18   5 

I.  Tr.  E. 

1114 

III.*Sh.  I. 

1924 

I.  Sh.  E. 

1328 

III.»Sh.  E. 

1614   1 

I.*Tr.  I. 

2132 

II.  Tr.  I. 

14  55 

I.*Oc.  D. 

1518 

I.»Sh.  I. 

182442 

I.*Ec.  R. 

1611 

I.*Tr.  E. 

28  0  5 

II.  Tr.  E. 

17  28 

I.*Sh.  E. 

015 

II.  Sh.  I. 

812   7 

I.*Tr.  I. 

18  56 

II.  Tr.  I. 

246 

II.  Sh.  E. 

1323 

I.*Sh.  I. 

2128 

II.  Tr.  E. 

1314 

I.*Oc.  D. 

1417 

I.*Tr.  E. 

2137 

II.  Sh.  I. 

16  45 15 

I.*Ec.  R 

1533 

I.*Sh.  E. 

1621 

II.*Tr.  I. 

16  0   8 

II.  Sh.  E. 

241024 

I.  Tr.  I. 

1853 

II.  Tr.  E. 

1118 

I.»Oc.  D. 

1142 

I.*Sh.  I. 

Note.— I.  denotes  iDgr88B;  E.,  egress;  D.,  disappearance;  R.,  reappearance;  Ec,  Qclipsa;  Oc.,  oocoltaUon;  T 
transit  of  the  satellite;  8h.,  transit  of  the  shadow.  ^Visible  at  Washin^n. 


SATELLITES  OF  JUPITER,  1918. 

GREENWICH  MEAN  TQIE. 
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FEBEUABY. 


Phases  of  ihe  Eclipses  of  ihe  SateOiUs  for  an  Inverting  Tdeseope. 


* 
r 


IIL 


d      r 


s 


IV.    No  Eclipse. 


Conjiguratians  at  14^  4^  for  an  Inverting  Tdeseope. 


Wert. 


Bast. 


» 

3*                   !•   0 

4* 

•3   -2             0      -1 

4* 

!•      •03-24* 

4.     0       1*2*     -3 

4*          2*  •!     0 

3* 

4* 

•2      0  1-      3- 

4* 

3*     Oi            '2 

•4 

3*                   1*02« 

•4 

•3  2*               0     •! 

•4                 !•  '3  0 

'2% 

•4            0         •!'•.. 

•4 

•3 

•2        0     1*        *\ 

?;o       -2 

•4 

1 

3«                     0  2« 

•4 

•3    2-              0 

•4 

•!• 

•i'    0 

4* 

•2* 

0        •!♦ 

4- 

•If     0                   4» 

•3 

•2          0  4-1*        3* 

4*    •!  0           -2 

4*    3»                    O^*   2« 

4* 

•3      2«              0 

•!• 

4« 

•3    l«-02 

•4 

0       '^s    2. 

•4 

!•    2-  0 

•3 

•4          '2           0       !•          3 

■ 

•4'1     03*    '2 

72599°— 1918 41 
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SATELLITES  OF  JTJPITER,  1918. 


GREENWICH  MEAN  TIME. 


MABGH. 


d   h  m    8 
1   01159 
134 
17  51 

19  9 

20  1 
2119 

8  013 

246 

253 

524 
1510 
184059 

81220 
1338 
1431 
1548 
1827 

21  0 
21  353 
2336  8 

4  752 
939 
1011 
13  921 
13  950 
153028 

6  650 

8  6 

9  0 
1017 
1334 
16  6 
1612 
1843 


6 


4  8 
73848 

119 

235 

329 

446 

746 
1020 
1022  6 
1254  27 
22  3 
2237 


8 


I.  Ec.  R. 
III.  Sh.  E. 
I.  Tr.  I. 
I.  Sh.  I. 
I.  Tr.  E. 
I.  Sh.  E. 

II.  Tr.  I. 
II.  Tr.  E. 
II.  Sh.  I. 
II.  Sh.  E. 

I .♦Oc.  D. 

I.  Ec.  R 

I.*Tr.  I. 

I.»Sh.  I. 

I.*Tr.  E. 

I.*Sh.  E. 
II.  Oc.  D. 
II.  Oc.  R. 
II.  Ec.  D. 
II.  Ec.  R 

III.  Oc.  D. 

I.  Oc.  D. 
III.  Oc.  R. 
III.»Ec.  D. 

I.»Ec.  R 
III.»Ec.  R. 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 

I.  Sh.  E. 
II.*Tr.  I. 
II.*Tr.  E. 
II.*Sh.  I. 
II.  Sh.  E. 

I.  Oc.  D. 
I.  Ec.  R. 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 

I.  Sh.  E. 
II.  Oc.  D. 
II.  Oc.  R 
II.  Ec.  D. 
II. 'Ec.  R 
III.  Tr.  I. 

I.  Oc.  D. 


020 

III. 

Tr.  E. 

2  740 

Ec.  R 

316 

III. 

Sh.  I. 

536 

III. 

Sh.  E. 

1948 

Tr.  I. 

21  4 

Sh.  I. 

2158 

Tr.  E. 

2315 

Sh.  E. 

d  h  m    8 

9  254 

527 

530 

8  2 

17   7 

203639 

101417 
1533 
1628 
1743 
21  6 
2340 
234028 

11  21256 
1136 
12  0 
1421 
15  530 
17 10 10 
193237 

18  847 
10  2 
1057 
1212 
1615 
1849 
1850 
2121 

18  6  6 
93426 

14  316 

431 

527 

641 
1027 
15  31 19 

16  035 

212 

4  318 

431 

717 

937 
2146 
2259 
2356 

16  110 

537 

8  8 

810 
1040 
19  5 
223216 

17 16 15 


II.  Tr.  I. 
II.  Tr.  E. 
II.  Sh.  I. 
II.  Sh.  E. 

I.  Oc.  D. 

I.  Ec.  R 

I.*Tr.  I. 

I.»Sh.  I. 

I.*Tr.  E. 

I.  Sh.  E. 
II.  Oc.  D. 
II.  Oc.  R. 
II.  Ec.  D. 

II.  Ec.  R. 

I.  Oc.  D. 
III.»Oc.  D. 
III.»Oc.  R. 

I.»Ec.  R. 
III.  Ec.  D. 
III.  Ec.  R 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 

I.*Sh.  E. 
II.*Tr.  I. 
II.  Tr.  E. 
II.  Sh.  I. 
II.  Sh.  E. 

I.  Oc.  D. 
I.  Ec.  R. 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 

I.  Sh.  E. 
II.  Oc.  D. 
II.«Ec.  R 

I.  Oc.  D. 
III.  Tr.  I. 

I.  Ec.  R. 
III.  Tr.  E. 
III.  Sh.  I. 
III.  Sh.  E. 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 

I.  Sh.  E. 

II.  Tr.  I. 

II.  Sh.  I. 

II.  Tr.  E. 

II.  Sh.  E. 

I.  Oc.  D. 

I.  Ec.  R. 

I.*Tr.  I. 


d   h  m    8 

171728 

1826 

1939 

2348 

18  44949 
1335 
1611 
17   1   6 
1834 
211023 
2334  9 

191045 
1157 
1255 
14  8 
1859 
2127 
2132 
2359 

80  8  4 

1130  1 


81 


514 

626 

725 

837 
13  9 
18  812 

234 

55852 

626 

847 
1118 
1340 
2344 

055 

155 

3  6 

821 
1045 
1054 
1317 
21  4 


84  02748 
1814 
1924 
2024 
2135 


85 


231 

7  2652 
1534 
18  56  37 
2026 
2250 


I.  Sh.  I. 
I.  Tr.  E. 
I.  Sh.  E. 
n.  Oc.  D. 

II.  Ec.  R. 

I.*Oc.  D. 
III.*Oc.  D. 

I.  Ec.  R. 
III.  Oc.  R. 
III.  Ec.  D. 
III.  Ec.  R. 

I.  Tr.  I. 

I.»Sh.  I. 

I.*Tr.  E. 

I.*Sh.  E. 
II.  Tr.  I. 
II.  Sh.  I. 
II.  Tr.  E. 
II.  Sh.  E. 

I.  Oc.  D. 
I.  Ec.  R 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 

I.  Sh  E. 
II.»Oc.  D. 
II.  Ec.  R. 

I.  Oc.  D. 

I.  Ec.  R. 
III.  Tr.  I. 
III.  Tr.  E. 
III.  Sh.  I. 
III.*Sh.  E. 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 

I.  Sh.  E. 
II.  Tr.  I. 
II.  Sh.  I. 
II.  Tr.  E. 
II.»Sh.  E. 

I.  Oc.  D. 

I.  Ec.  R. 
I.  Tr.  I. 
I.  Sh.  I. 
I.  Tr.  E. 
I.  Sh.  E. 

II.  Oc.  D. 

II.  Ec.  R. 

I.»Oc.  D. 

I.  Ec.  R. 

III.  Oc.  D. 

III.  Oc.  R. 


d  h  m  8 

86  11032 
33536 

1243 
1353 
1454 
16  4 
2143 

87  0  4 
017 
236 

10  3 
132530 

88  713 
821 
924 

1032 
1553 
204515 

89  433 
75420 

1041 
13  4 
1518 
1742 

80  143 
250 
354 
5   1 

11  6 
1323 
1340 
1555 
23  3 

81  22315 
2013 
2119 
2224 
2330 


in.  Ec. 
m.  Ec 

I.*Tr. 
I.*Sh 
I.*Tr. 
I.  Sh 
n.  Tr 

n.  Sh 

II.  Tt 

II.  Sh 

I.  0< 

I.*E< 

I.  Ti 
I.  SI 
I.  Ti 
I.  SI 

II.  0. 

II.  E( 

I.  0 
I.  E 

ni.  T 

III.*T 
III.*81 
III.  81 

I.  T 

I.  SI 

I.  T 

I.  SI 

II.  T 

II.*S] 

II.*T 

II.  SI 

I.  0 

I.  E 
I.  T 
I.  SI 
I.  Ti 
I.  SI 


Note.— I.  deaotea  iogress;  E.,  enoss;  D.,  disappearanoe;  R.,  reappearance;  Ec,  eclipse;  Oo.,  oooiiltiitlfir 
tnuisJt  of  the  satelUte;  Bh.,  transit  of  uie  shadow .  *V  ^Vb^  «x  Yf^akiVs^cyiii. 
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GREENWICH  MEAN  TIME. 


MARCH. 


Phases  of  ihe  Edipses  of  the  Satellites  for  an  Inverting  Telescope. 


* 
r 


III. 


s 


r 


r 


IV.  NoEcKpse. 


Configurations  at  IJ^  16^  for  an  Inverting  Telescope. 


Weft. 


•1  2'0 


3»               O    i   2* 

•3 

2'           -Ol                  '4 

• 

•3        -2  O                                  -4 

O    •!        '2                           '4 

•3« 

• 

1-       O                      -3                   4- 

•2             O        •!          3-                4- 

•1      o    i                  4. 

3-            O     1*  2*4« 

3* 

2*      -lO 

1- 
•34*     -2      O 

4- 

O              '2 

*1«*3# 

4- 

!•  20  •                 -3 

4- 

2*               O        -1            3* 

•4 

!•        O         3' 

•2« 

•4 

3*         O      1*  2« 

1- 

•4 

\      O 

• 

3        '2*4     Ol- 

•03    -4  -2 

•!• 

l-O  2*           -3  -4 

2-               O     •!               3-          -4 

!•        O           3-                              -4 

•20 

3-     O       !•    2-                            4. 

3- 

•i«-    O                                      4« 

•3 

•2           O    !•                     4^ 

•3iO         -24- 

• 

O      2«     -3 

4«2-              O    -1                    '3 

4« 

1-  -20               3* 

4* 

3-0         •!   -2 

O    1- 
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SATELLITES  OF  JUPITEK,  1918. 


GREENWICH  MEAN  TIME. 


APRIL. 


d   h  m    s 

d   h  m    s 

d  h  m    8 

d   h  m    s 

1   516 

II.  Oc.  D. 

01854 

I.  Tr.  E. 

1814  7 

I.»Sh.  I. 

87  720 

ni.  SI 

10  4   1 

II.  Ec.  R. 

1955 

I.  Sh.  E. 

1525 

I.  Tr.  E. 

944 

I.  T 

1733 

I.  Oc.  D. 

1619 

I.  Sh.  E. 

949 

m.  SI 

2052  4 

I.  Ec.  R. 

10  316 

II.  Tr.  I. 

1031 

I.  s 

518 

II.  Sh.  I. 

10  013 

II.  Oc.  D. 

1156 

I.  T 

8  043 

III.  Oc.  D. 

550 

II.  Tr.  E. 

437  2 

II.  Ec.  R 

1243 

I.*S 

3  8 

III.  Oc.  R. 

750 

II.  Sh.  E. 

1034 

I.  Oc.  D. 

2216 

in 

511  2 

III.  Ec.  D. 

14  3 

I.»Oc.  D. 

134015 

I.»Ec.  R 

2349 

II.  s 

737  23 

III.  Ec.  R. 

17 16 15 

I.  Ec.  R. 

2343 

III.  Tr.  I. 

1443 

I.*Tr.  I. 

t 

88  050 

II.  1 

1548 

I.  Sh.  I. 

11 11 13 

I.  Tr.  I. 

80  211 

III.  Tr.  E. 

222 

II.  5 

1654 

I.  Tr.  E. 

1212 

I.*Sh.  I. 

319 

III.  Sh.  I. 

7  5 

I.  ( 

17  59 

I.  Sh.  E. 

1324 

I.*Tr.  E. 

547 

III.  Sh.  E. 

10  4  9 

1. 1 

1423 

I.*Sh.  E. 

743 

I.  Tr.  I. 

8  029 

II.  Tr.  I. 

2125 

II.  Oc.  D. 

836 

I.  Sh.  I. 

89  414 

I. ' 

241 

II.  Sh.  I. 

955 

I.  Tr.  E. 

5  0 

I.  \ 

3  2 

II.  Tr.  E. 

18  15940 

n.  Ec.  R. 

1048 

I.  Sh.  E. 

627 

I.  r 

514 

II.  Sh.  E. 

833 

I.  Oc.  D. 

1927 

II.  Tr.  I. 

712 

1. 1 

12  3 

I.»Oc.  D. 

1145  3 

I.  Ec.  R. 

2113 

II.  8h.  I. 

1627 

II.  ( 

152056 

I.»Ec.  R. 

1921 

III.  Tr.  I. 

22   1 

II.  Tr.  E. 

203328 

II.  ] 

2147 

III.  Tr.  E. 

2345 

II.  Sh.  E. 

4  913 

I.  Tr.  I. 

2319 

III.  Sh.  I. 

80  136 

I.  ( 

1017 

I.  Sh.  I. 

81  5  4 

I.  Oc.  D. 

43253 

I.  ] 

1124 

I.  Tr.  E. 

18  146 

III.  Sh.  E. 

8  9  5 

I.  Ec.  R 

1814 

III.  i 

1228 

I.»Sh.  E. 

543 

I.  Tr.  I. 

2046 

III.  < 

1839 

II.  Oc.  D. 

641 

I.  Sh.  I. 

88  213 

I.  Tr.  I. 

211312 

III.  ] 

232227 

II.  Ec.  R. 

754 

I.  Tr.  E. 

3  5 

I.  Sh.  I. 

2245 

I. ' 

852 

I.  Sh.  E. 

425 

I.  Tr.  E. 

2329 

1. 1 

5  633 

I.  Oc.  D. 

1639 

II.  Tr.  I. 

516 

I.  Sh.  E. 

234449 

III.  ] 

94944 

I.  Ec.  R. 

1836 

II.  Sh.  I. 

1338 

II.»Oc.  D. 

15  0 

III.*Tr.  I. 

1913 

II.  Tr.  E. 

17  5559 

II.  Ec.  R 

1725 

III.  Tr.  E. 

21   9 

II.  Sh.  E. 

2335 

I.  Oc.  D. 

1919 

III.  Sh.  I. 

2144 

III.  Sh.  E. 

14  3  4 

I.  Oc.  D. 

88  23750 

I.  Ec.  R 

61354 

I.  Ec.  R. 

1349 

III.»Oc.  D. 

6  343 

I.  Tr.  I. 

1619 

III.  Oc.  R 

446 

I.  Sh.  I. 

15  013 

I.  Tr.  I. 

1713  0 

III.  Ec.  D. 

554 

I.  Tr.  E. 

110 

I.  Sh.  I. 

194318 

III.  Ec.  R 

657 

I.  Sh.  E. 

224 

I.  Tr.  E. 

2044 

I.  Tr.  I. 

1352 

II.*Tr.  I. 

321 

I.  Sh.  E. 

2134 

I.  Sh.  I. 

16  0 

II.  Sh.  I. 

1049 

II.  Oc.  D. 

2256 

I.  Tr.  E. 

1626 

II.  Tr.  E. 

151834 

II.  Ec.  R. 

2346 

I.  Sh.  E. 

1832 

II.  Sh.  E. 

2134 

I.  Oc.  D. 

84  851 

II.  Tr.  I. 

7  13 

I.  Oc.  D. 

16  04240 

I.  Ec.  R. 

1031 

II.  Sh.  I. 

41837 

I.  Ec.  R 

925 

III.  Oc.  D. 

1125 

II.  Tr.  E. 

2212 

I.  Tr.  I. 

1154 

III.  Oc.  R. 

13  4 

II.»Sh.  E. 

2314 

I.  Sh.  I. 

131241 

III.»Ec.  D. 

18  5 

I.  Oc.  D. 

154140 

III.  Ec.  R. 

21   637 

I.  Ec.  R 

8  024 

I.  Tr.  E. 

1843 

I.  Tr.  I. 

126 

I.  Sh.  E. 

1938 

I.  Sh.  I. 

85 15 14 

I.  Tr.  I. 

8  2 

II.  Oc.  D. 

2055 

I.  Tr.  E. 

16  2 

I.  Sh.  I. 

124115 

II.»Ec.  R. 

2150 

I.  Sh.  E. 

1726 

I.  Tr.  E. 

1933 

I.  Oc.  D. 

1814 

I.  Sh.  E. 

224725 

I.  Ec.  R. 

17  6  3 

II.  Tr.  I. 

755 

II.  Sh.  I. 

86  3  2 

II.  Oc.  D. 

0  5  2 

III.  Oc.  D. 

837 

II.  Tr.  E. 

71426 

II.  Ec.  R 

730 

III.  Oc.  R. 

1027 

II.  Sh.  E. 

1235 

I.»Oc.  D. 

91134 

III.  Ec.  D. 

16  4 

I.  Oc.  D. 

153521 

I.  Ec.  R 

11 39 15 

III.  Ec.  R. 

191129 

I.  Ec.  R 

1643 

I.  Tr.  I. 

87  4   7 

III.  Tr.  I. 

1743 

I.  Sh.  I. 

18 13 13 

I.*Tr.  I. 

638 

III.  Tr.  E. 

Note.— I.  denotes  Ingress;  E.,  egress;  D.,  d^sappettroxuA;  ^.,  t«koq«ax«sm9&;  Ec.,  ecliiNie;  Oc.,  oooultatk) 
tnnslt  of  tfyi  satelUte;  8h.,  transit  of  the  shadow.  ^VteVbVa  «X N^«s^\ii^Ti. 
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GREENWICH  MEAN  TIME. 


APRIL. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


r 


m. 


r 


r 


IV.  No  Eclipse. 


Configurations  at  IS^  SO°^for  an  Inverting  Telescope. 


West. 


Eiit. 


•3«1   O 


3 


O      1- 


'3  -1      O    '2 


O  ^'s    2- 


Ol 


»34« 


O       !•   2- 


r  o_ 

2 Ol' 

o 


•«s- 


3-  !•  O       2' 


o   ./• 


•4       lO* 

•8 

2-.  -4  0 

•3 

•!• 

•i'   o 

•4  3- 

30- 

•1   -2    -4 

3-   1-    O 

•4 

•2 

O 

4- 

3- 

4-0  ^1 

•2 

4' 

4- 

3* 

4«  3- 
•3 

•1 

02- 

"  o 

•1 

o 

*2« 

•4 

O  1- 

2- 

•30 

•4 

2- 

•lO 

•3 

• 

•4 

•2 

o 

3- 

•4 

O   : 

3- -2 

•1# 

« 
« 

J-  1- 

•04  2« 

3- 

2- 

o 

•1  '4 

•4 

•3 

!• 

Ot 

•3         J_-4^«20 

4*  -3  0     1-  -i 
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SATELLITES  OF  JUPITEK,  1918. 

GREENWICH  MEAN  TIME. 


BIAY. 


d   h  m    8 

d   h  m    8 

d   h  m    8 

d   h  m    8 

1   057 

I.  Tr.  E. 

61159   7 

I. 

Ec.  R. 

10192515 

I. 

Ec.  R 

15   7  4626 

III.  E< 

141 

I.  Sh.  E. 

1718 

II.  Ti 

1140 

II.  Tr.  I. 

6   616 

Tr.  I. 

1113  0 

III.*Tr.  I.  1 

1819 

II.  SI 

13   7 

II.»Sh.  I. 

655 

Sh.  I. 

1347 

I. 

Tr.  I. 

1952 

II.  Ti 

1414 

II.  Tr.  E. 

828 

Tr.  E. 

1422 

I. 

Sh.  I. 

2052 

II.  SI 

1541 

II.  Sh.  E. 

9  8 

Sh.  E. 

1520 

III. 

Sh.  I. 

20  6 

I.  Oc.  D. 

1917 

li. 

Oc.  D. 

1534 

III. 

Tr.  E. 

16  0   9 

I.  0 

23   138 

I.  Ec.  R. 

2311   1 

II. 

Ec.  R 

16  0 

I. 

Tr.  E. 

25123 

I.  E 

1634 

I. 

Sh.  E. 

2118 

I.  T 

21715 

I.  Tr.  I. 

7   337 

Oc.  D. 

17  53 

III. 

Sh.  E. 

2148 

I.  S 

17  58 

I.  Sh.  I. 

62750 

Ec.  R. 

2331 

I.  1 

1928 

I.  Tr.  E. 

2239 

III! 

Oc.  D. 

12  353 

II. 

Tr.  I. 

2010 

I.  Sh.  E. 

5   1 

II. 

Sh.  I. 

17  0   1 

I.  S 

8  046 

Tr.  I. 

628 

II. 

Tr.  E. 

1133 

II.  ( 

8   552 

II.  Oc.  D. 

124 

Sh.  I. 

734 

II. 

Sh.  E. 

15   7   6 

II.  I 

95157 

II.  Ec.  R. 

259 

Tr.  E. 

11  8 

I. 

Oc.  D. 

1839 

I.  ( 

14  36 

I.  Oc.  D. 

336 

Sh.  E. 

135359 

I. 

Ec.  R 

2120  2 

I.  ] 

17  30  21 

I.  Ec.  R 

34540 

III.* 

Ec.  R 

1429 

II. 

Tr.  I. 

18   817 

I. 

Tr.  I. 

18 15  49 

I.  ^ 

4  833 

III.  Tr.  I. 

1543 

II. 

Sh.  I. 

850 

I. 

Sh.  I. 

1617 

I.  { 

11   5 

III.  Tr.  E. 

17   3 

II. 

Tr.  E. 

1030 

I. 

Tr.  E. 

17  28 

III.  ' 

1120 

III.  Sh.  I. 

1816 

II. 

Sh.  E. 

11   3 

I. 

Sh.  E. 

18   2 

I.  ' 

1145 

I.  Tr.  I. 

22  7 

Oc.  D. 

22  8 

II. 

Oc.  D. 

1829 

I.  { 

1226 

I.  Sh.  I. 

• 

1921 

III.  i 

1351 

III.»Sh.  E. 

0  05633 

Ec.  R 

14   148  37 

II. 

Ec.  R 

20  4 

III.  ' 

1358 

I.*Tr.  E. 

1917 

Tr.  I. 

538 

I. 

Oc.  D. 

2154 

III.  I 

1439 

I.  Sh.  E. 

1953 

Sh.  I. 

82240 

I. 

Ec.  R 

2129 

Tr.  E. 

19   643 

II.  ' 

5   14 

II.  Tr.  I. 

22  5 

Sh.  E. 

15  248 

I. 

Tr.  I. 

737 

II.  i 

225 

II.  Sh.  I. 

3   6 

III. 

Oc.  D. 

917 

II.  ' 

339 

II.  Tr.  E. 

10  842 

II. 

Oc.  D. 

319 

I. 

Sh.  I. 

1010 

II.  { 

458 

II.  Sh.  E. 

12  29  30 

II. 

Ec.  R 

5   1 

I. 

Tr.  E. 

13   9 

I.*( 

9   7 

I.  Oc.  D. 

1638 

Oc.  D. 

532 

I. 

Sh.  E. 

154845 

I.  ] 

By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomena 
of  the  satellites  are  not  given  from  May  20  to  July  9. 


NoTK.—!.  denot&B  Ingress;  E.,  egreas;  D.,  dlaappoaxttDCA;  K..  t^Ai^^euaiioe;  E< 
tnaBUoftbaaatBintdi  Sh.,  tmnsit  of  tSe  shadow.  «\^B!ft>)A%.x.^«^V&^x^. 


;  Ec.,  ecUpae;  Oc,  ooeoltstiooi 
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GREENWICH  MEAN  TIME. 


MAY. 


Phases  of  the  Eclipses  ofihe  Satellites  far  an  Inverting  Telescope. 


III. 


r 


r 


IV.  No  Eclipse. 


Configurations  at  13^  16^  for  an  Inverting  Telescope. 

West. 

East. 

4- 

•1      O               '3 

4« 

•2             O    !•                    -8 

•4 

•iQ     -2       3' 

•4 

3'  O          2» 

•4      3-        2*           O   •! 

•3     -4       %     O 

•3      O        •!    '2 

•4 

•1    20'        -S'^ 

•2            O      1-                '3  '4 

•1  O  '2            3*                    -4 

lO'          2'                               '4 

3'        2-        O                                          4- 

•!• 

•3             •21«    O                                   4- 

•3          O       •!  '2      4* 

1-         O  2.% 

0 

2-     4«        O      !•              '3 

4«                •!     O                    3« 

•20 

4- 

O  'i*.        2. 

4- 

3-        2-     O 

*!• 

•4 

3*            -2      1«0 
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SATELLITES  OF  JXJPITBE,  1918. 

GREENWICH  MEAN  TIME. 


JULY. 


By  reason  of  the  proxiinity  of  Jupiteb  to  the  Sttn  the  phenomena 
of  the  satelliteB  are  not  given  from  May  20  to  July  9. 


d  h  m    8 

d   b  m    8 

d   h  m    8 

d   h  m    8 

10  0  3 

I. 

Oc.  R. 

16  749 

II.  Tr.  E. 

811143 

I. 

Sh.  E. 

8617  36 

I. 

1838 

I. 

8h.  I. 

8  8 

III.  Tr.  E. 

•  1220 

I. 

Tr.  E. 

19  9 

I. 

19  3 

I. 

Tr.  I. 

1950 

I. 

2052 

I. 

8h.  E. 

16  2  4 

I.  Sh.  I. 

88  64357 

I. 

Ec.  D. 

2118 

I.*Tr.  E.I 

234 

I.  Tr.  I. 

649 

II. 

Sh.  I. 

8714  914 

I. 

S    417 

I.  Sh.  E. 

'    718 

III. 

Sh.  I. 

144457 

II. 

1113  748 

III. 

Ec.  D. 

449 

I.  Tr.  E. 

8  0 

II. 

Tr.  I. 

17  4 

I. 

1467 

II. 

Sh.  I. 

224947 

II.  Ec.  D. 

923 

II. 

Sh.  E. 

1848 

II. 

1549 

II. 

Tr.  I. 

231837 

I.  Ec.  D. 

934 

I. 

Oc.  R 

t 

• 

155312 

I. 

Ec.  D. 

944 

III. 

Tr.  I. 

881124 

I. 

1732 

II. 

8h.  E. 

17  2  3 

I.  Oc.  R. 

10  3 

III. 

Sh.  E. 

12  6 

I. 

1743 

III. 

Oc.  R. 

233 

II.  Oc.  R 

1036 

II. 

Tr.  E. 

1338 

?  I. 

1825 

II. 

Tr.  E. 

2033 

I.  Sh.  I. 

1236 

III. 

Tr.  E. 

1420  ^ 

k^' 

1833 

I. 

Oc.  R. 

21  5 

I.*Tr.  I. 

p 

f  4 

2246 

I.  Sh.  E. 

88  358 

I. 

Sh.  I. 

89  83740 

M. 

1S13  7 

I. 

Sh.  I. 

2319 

I.  Tr.  E. 

435 

I. 

Tr.  I. 

923 

II. 

1334 

I. 

Tr.  I. 

612 

I. 

Sh.  E. 

1047 

II. 

1520 

I. 

Sh.  E. 

1817  654 

III.  Ec.  D. 

650 

I. 

Tr.  E. 

1117 

III. 

1548 

I. 

Tr.  E. 

1732 

II.  Sh.  I. 

1134    ^ 

I. 

1747   3 

I.  Ec.  D. 

84  11224 

I. 

Ec.  D. 

1157 

II. 

18  93048 

II. 

Ec.  D. 

1837 

II.  Tr.  I. 

12654 

II. 

Ec.  D. 

1323 

II. 

102140 

I. 

Ec.  D. 

20  6 

II.  Sh.  E. 

4  4 

I. 

Oc.  R 

14   4 

III. 

13  3 

I. 

Oc.  R. 

2033 

I.  Oc.  R. 

524 

II. 

Oc.  R 

14   9 

III. 

13  7 

II. 

Oc.  R. 

2112 

II.*Tr.  E. 

2227 

I. 

Sh.  I. 

17   3 

III. 

2211 

III.  Oc.  R 

23   6 

I. 

Tr.  I. 

14  735 

I. 

Sh.  I. 

80  553 

I. 

8  4 

I. 

Tr.  I. 

1915   1 

I.  Sh.  I. 

86  041 

I. 

Sh.  E. 

636 

I. 

949 

I. 

Sh.  E. 

1535 

I.  Tr.  I. 

120 

I. 

Tr.  E. 

8   6 

I. 

1018 

I. 

Tr.  E. 

1715 

I.  Sh.  E. 

194049 

I. 

Ec.  D. 

851 

I. 

17  49 

I.  Tr.  E. 

20  6 

II. 

Sh.  I. 

1«  319 

III. 

Sh.  I. 

21   634 

III.^ 

»Ec.  D. 

81   3   6   6 

I. 

414 

II. 

Sh.  I. 

8012   752 

II.  Ec.  D. 

2123 

II.*Tr.  I.  1 

4   355 

II. 

450  9 

I. 

Ec.  D. 

12 15  29 

I.  Ec.  D. 

2234 

I. 

Oc.  R 

6  4 

I. 

513 

II. 

Tr.  I. 

15  4 

I.  Oc.  R. 

2240 

II. 

Sh.  E. 

814 

II. 

517 

III. 

Tr.  I. 

1558 

II.  Oc.  R. 

2359 

II. 

Tr.  E. 

6  3 

III. 

Sh.  E. 

649 

II. 

Sh.  E. 

21   930 

I.  Sh.  I. 

86  239 

III. 

Oc.  R 

733 

I. 

Oc.  R.       10  5 

I.  Tr.  I. 

1656 

I. 

Sh.  I. 

NoTS.— I.  denotes  in£re8B;  E.,  egress;  D.,  diaappeenDoe;  R..  reappeennoe;  Ec,  edipae;  Oc,  ooooltat 
titoftbeMteiUte;  Sh.,  transit  of  t£e  shadow.  «VUto\a«x>NaAi\&««ik. 


inat^oftbe 
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GREENWICH  MEAN  TIME. 


JULY. 


PTuuea  cf  the  Edipaea  of  the  Satellites  for  an  Inverting  Tdeaeope. 


m. 


^ 


2 


IV.  No  EcUpse. 


Configtarationa  at  21^  C^for  an  Inverting  Tdeaeope. 


W«tt. 


EMt. 
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o 

o 

o 

o 
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•  o 

o 
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•4 
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3      4* 
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1-   o   %. 

2- 3- 4*  O   1* 
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i     O 

4« 

•2 

\                   Ol*     '2 

4- 

•lo- 

•!• 

•4 

•2    1-  O       -3 

•4 

O  '2-1 

3' 

•4 

1-  o  ^ 

3- 

•4  2*  3-  O    •! 

•i'     o 

•4 

O   !•      •2-4 
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SATELLITES  OF  JUPITER,  1918. 

GREENWICH  MEAN  TIME. 


AUGUST. 


d   h  m    8 

1   022 

1   6 

235 

320 

213430 

2240 

8  010 

034 

1   526 

114 

246 

35330 

4   9 

7  5 
1850 
1937 
21  4 
2151 

816   253 

17  21 51 
19  4 
2138 

41319 
14  7 
1532 
1621 

5103118 
1157 
1332 
1334 
1432 
1517 
16  9 

18  4 
1833 
2128 


6 


747 

837 

10   1 

1051 


7  45943 
64046 
8  4 
11   3 


216 

3  7 

4  29 
521 

2328 


6 


9 


114 
233 
255 
349 
5  4 


9 


.  Sh.  I. 

.  Tr.  I. 

.  Sh.  C 

.  Tr.  E. 

.*Ec.  D. 

II 

.  Sh.  I. 

II 

.  Tr.  I. 

.  Oc.  R. 

III 

.  Ec.  D. 

II 

.  Sh.  E. 

II 

.  Tr.  E. 

III 

.  Ec.  R. 

III 

.  Oc.  D. 

III 

.  Oc.  R. 

.  Sh.  I. 

.  Tr.  I. 

.♦Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

II 

.  Ec.  D. 

.  Oc.  R. 

II 

.♦Oc.  R. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

II 

.  Sh.  I. 

II 

.  Tr.  I. 

.  Oc.  R. 

II 

.  Sh.  E. 

III 

.  Sh.  I. 

II 

.  Tr.  E. 

III 

.  Sh.  E. 

III 

.  Tr.  I. 

III 

.♦Tr.  E. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

II 

.  Ec.  D. 

.  Oc.  R. 

II 

.  Oc.  R. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

II 

.  Sh.  I. 

.  Oc.  R. 

II 

.  Tr.  I. 

II 

.  Sh.  E. 

III 

.  Ec.  D. 

d  h  m  8 

9  532 

II 

.  Tr.  E. 

7  5325 

III 

.  Ec.  R. 

832 

III 

.  Oc.  D. 

1129 

II] 

.  Oc.  R. 

2044 

.♦Sh.  I. 

2137 

.♦Tr.  I. 

2258 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 
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GREENWICH  MEAN  TIME. 


OCTOBER. 
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IV.»Oc.  D. 

19   3 

IV.*i 

1032 

I.  Sh.  E. 

2122 

II.*Tr.  E. 

1949 

lY*i 

6  336 

IV.  Oc.  D. 

1150 

I.  Tr.  E. 

22  57 

IV.  Oc.  R 

1953 

III.*' 

5   7 

IV.  Oc.  R. 

1244 

IV.  Tr.  I. 

23   2 

III.*' 

9   348 

I.  Ec.  D. 

1428 

IV.  Tr.  E. 

88  441 

I.  Sh.  I. 

1238 

I.  Oc.  R. 

556 

I.  Tr.  I. 

81   34050 

I.  ] 

164820 

II  .♦Ec.  D. 

15   52530 

I.  Ec.  D. 

654 

I.  Sh.  E. 

547 

IV.  ' 

22   9 

II.*Oc.  R. 

859 

I.  Oc.  R 

810 

I.  Tr.  E. 

7   9 

I.  ( 

1337 

II.  Sh.  I. 

11  4 

III.  Sh.  I. 

745 

IV.  ' 

7   625 

I.  Sh.  I. 

1611 

II.*Tr.  I. 

14  4 

III.  Sh.  E. 

1352   5 

II.  ] 

7  43 

I.  Tr.  I. 

1614 

II.»Sh.  E. 

16  7 

III.*Tr.  I. 

1859 

n.*i 

838 

I.  Sh.  E. 

1850 

II.*Tr.  E. 

1915 

III.*Tr.  E. 

957 

I.  Tr.  E. 

16   247 

I.  Sh.  I. 

84  147  21 

I.  Ec.  D. 

8   332   7 

I.  Ec.  D. 

4  4 

I.  Tr.  I. 

518 

I.  Oc.  R 

7   6 

I.  Oc.  R. 

5  0 

I.  Sh.  E. 

1117   0 

II.  Ec.  D. 

11   2 

II.  Sh.  I. 

618 

I.  Tr.  E. 

1630 

II  .♦Oc.  R 

13  38 

II.  Tr.  I. 

7   6 

III.  Sh.  I. 

23  9 

I.  Sh.  I. 

13  39 

II.  Sh.  E. 

10  4 

III.  Sh.  E. 

1617 

II.*Tr.  E. 

1216 

III.  Tr.  I. 

85   024 

I.  Tr.  I. 

1524 

III.  Tr.  E. 

123 

I.  Sh.  E. 

9  054 

I.  Sh.  I. 

2353  54 

I.  Ec.  D. 

237 

I.  Tr.  E. 

Note.— I,  denotes  ingress;  E.,  eKress;  D.,  diaappeax&nce;  R.,  roaDpearanoe;  Ec,  eclipse;  Oc.,  occultotk 
tnuisU  of  the  satellite;  Sh.,  transit  of  the  shadow.  *V\a\b\6  «x  Yltt&\k\&^ii. 
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GREENWICH  MEAN  TIME. 


OCTOBER. 


Phases  of  ihe  Edipaea  ofihe  SateUUeafor  an  Inverting  Telescope. 


5 


m. 


S 


r 


3 


IV.  No  Eclipse. 


Configurations  at  19^  16^  for  an  Inverting  Telescope. 


West 


EMt. 


2-       O      1? 


lO 


>4      3' 


O 


•4-3 


O  •^«' 


^    O 


O         '\       -3 


O 


2-    O      1'3« 


•23-1    O 


Oi- 


O       2« 


1-0 


•20      -H-    -3 


1-   4*  O 


'2     3' 


O       1-    3' 


•2     n-   O 


O  l-'2 


O 


2-    -3    O 


•2   O    •!      -3 


•4      1-       O 


O 

•4 


•1    3- 


•2     •!       O 


o  i 


•lO 


o 


•2       O  -1      -3 


1-     O 


02' 


3-4« 


2-   h 


8- 

O     4* 


3^       4-        O  -2  !• 
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SATELLITES  OF  JUPITEB,  1918, 

GREENWICH  MEAN  TIME. 


NOVEMBEB. 


d 
1 


8 


h  m 
1  3 
213 
316 
427 
22  912 

136 

8  3 
1025 
1041 
13  5 
1931 
2041 
2145 
2255 


5  44556 
749  4 
930 

1241 
163737 
20  4 

4  3  927 
812 

14  0 

15  8 
1613 
1723 

511  558 
1431 
2120 
2338 
2359 

6  218 
828 
936 

1042 
1150 
19  1 
22  2 
2334 

7  243 
53424 
858 

1627  4 
2125 

5  256 

32538 

4  3 

418  3 

510 

617 
1342 
1542 

9  0  247 


I.  Sh.  I. 
I.  Tr.  I. 
I.  8h.  E. 
I.  Tr.  E. 
I  *Ec.  D. 

I.  Oc.  R. 
II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 

I.*Sh.  I. 

I.*Tr.  I. 

I.*Sh.  E. 

I.*Tr.  E. 

III.  Ec.  D. 
III.  Ec.  R. 
III.  Oc.  D. 
III.  Oc.  R. 

I.»Ec.  D. 

I.*Oc.  R. 

II.  Ec.  D. 
II.  Oc.  R. 

I.  Sh.  I. 

I.*Tr.  I. 

I.»Sh.  E. 

I.*Tr.  E. 

I.  Ec.  D. 

I.»Oc.  R. 
II .♦Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 

II.  Tr.  E. 

I.  Sh.  I. 

I.  Tr.  I. 

I.  Sh.  E. 

I.  Tr.  E. 
Ill  .♦Sh.  I. 
III.»Sh.  E. 
III.  Tr.  I. 

III.  Tr.  E. 
I.  Ec.  D. 
I.  Oc.  R. 

II. ♦Ec.  D. 
II.^Oc.  R 

I.  Sh.  I. 

IV.  Ec.  D. 
I.  Tr.  I. 

IV.  Ec.  R. 

I.  Sh.  E. 

I.  Tr.  E. 
IV.  Oc.  D. 
IV.^Oc.  R. 

I.  Ec.  D. 


d   h  m    8 
9  325 

1037 

1250 

1316 

1531 

2125 

2230 

2338 

10  044 
84430 

114842 

13  9 
1621 
18  31 13 
2153 

11  54423 
1036 
1553 
1657 

18  7 
1911 

18125936 
1620 
2355 

18   2   2 

234 

443 
1021 
1124 
1235 
1338 
2259 

14  2  2 
310 
620 
728  4 

1047 

19  2  0 
2348 

15  450 

551 

7  4 

8  5 

16  15628 
513 

12  51 
1312 

14  9 
1514 
1551 
17  54 
2153 
2318 
2359 


I.  Oc.  R. 
II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 
II.^Tr.  E. 

I.^Sh.  I. 

I.^Tr.  I. 

I.  Sh.  E. 

I.  Tr.  E. 
III.  Ec.  D. 
III.  Ec.  R 
III.  Oc.  D. 
III.^Oc.  R. 

I.^Ec.  D. 

I.»Oc.R. 

II.  Ec.  D. 
II.  Oc.  R. 

I.^Sh.  I. 

I.^Tr.  I. 

I.^Sh.  E. 

i.rrr.  E. 

I.  Ec.  D. 
I.^Oc.  R. 
II.  Sh.  I. 

II.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 

I.  Sh.  I. 

I.  Tr.  I. 

I.  Sh.  E. 

I.  Tr.  E. 
Ill.^Sh.  I. 


III.  Sh. 
III.  Tr. 

III.  Tr. 
I.  Ec. 
I.  Oc. 

II.^Ec. 
II.  Oc. 

I.  Sh. 
I.  Tr. 
I.  Sh. 
I.  Tr. 

I.  Ec. 
I.  Oc. 

IV.  Sh. 
II.  Sh. 

IV.^Sh. 

II.*Tr. 

Il.^Sh. 

II. ♦Tr. 

IV.^Tr. 

I.^Sh. 

IV.  Tr. 


E. 

I. 

E. 

D. 

R. 

D. 

R. 

I. 
I. 
E. 
E. 

D. 

R. 

I. 

I. 

E. 

I. 

E. 

E. 

I. 

I. 

E. 


d   h  m    8 

17  018 
132 
232 

1243   1 

154816 

1643 

1955 

202455 

2340 

18  81915 
1259 
1747 
1844 
20  1 
2059 

19 14  53 19 
18  7 

SO  230 
425 

5  9 
7  6 

1215 
1311 
14  29 
1525 

91  257 

6  1 
642 
92149 
952 

1234 
213646 


2  9 
643 
738 
857 
952 


88  35014 
7  0 
1547 
1735 
1827 
2016 

84  112 

2  4 

326 

419 
164111 
194729 
2012 
21 16 16 
221844 
224014 
2324 


I.  Tr. 

I.  Sh. 

I.  Tr. 
III.  Ec. 
III.^Ec. 
III.*Oc. 
III.^Oc. 

I.^Ec. 

I.  Oc. 


I. 

E. 

E. 

D. 

R. 

D. 

R. 

D. 

R. 


II.  Ec.  D. 
II.  Oc.  R. 

I.^Sh.  I. 

I.^Tr.  I. 

I.^Sh.  E. 

I.*Tr.  E. 

I.^Ec.  D. 
I.*Oc.R. 

II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 

I.  Sh.  I. 

I.  Tr.  I. 

I.^Sh.  E. 

i.rrr.  E. 

III.  Sh.  I. 
III.  Sh.  E. 
III.  Tr.  I. 

I.  Ec.  D. 
III.  Tr.  E. 

I.  Oc.  R. 
II.^Ec.  D. 

II.  Oc.  R. 
I.  Sh.  I. 
I.  Tr.  I. 
I.  Sh.  E. 
I.  Tr.  E. 

I.  Ec.  D. 

I.  Oc.  R. 
Il.^Sh.  I. 
II.^Tr.  I. 
Il.^Sh.  E. 

ii.rrr.  E. 

I.  Sh.  I. 

I.  Tr.  I. 

I.  Sh.  E. 

I.  Tr.  E. 
III.^Ec.  D. 
III.^Ec.  R. 
III.^Oc.  D. 
IV.^Ec.  D. 

I.^Ec.  D. 
IV.^Ec.  R. 
III.^Oc.  R. 


d   h  m    s 
85   127 

518 

724 

1054  2 
1519 
1940 
2031 
2154 
2245 

861647  9 
1953 

87  5  5 
645 
746 
927 

14  9 
1457 
1623 
1712 

88  656 

10  2 

1010 

111543 

1320 

1420 

89  01128 
428 

837 

924 
1051 
1138 

80  544  8 
846 
1823 
1954 
21  3 
2236 


I.  Oc.R, 
IV.  Oc.  D. 
IV.  Oc.B. 

II.  Ec.  D. 

II.^Oc.  R. 
I.*Sh.L 
I.«Ti.  I. 
I.«8h.& 
I.«Ti.R 

I.^Bc.  D. 
I.«Oc.B. 

U.  8h.L 

II.  Tr.  I. 
n.  Sh.& 
n.  Tr.  E 

I.*8h.I. 
I.«Tr.  I. 
I.^8h.l 
I.*rr.K 

ni.  Sh.  I. 
III.  Sh.  & 
m.  Tr.  I. 

I.  Ec.  D. 
in.*Tr.  R 

I.*Oc.R. 

n.  Ec.  D. 
11.  Oc.B. 

I.  Sh.  I. 

I.  Tr.  I. 

I.  8h.& 

I.  Tr.  E 

I.  Ec.  D. 

I.  Oc.B. 
II.«8h.  I. 
II.«Tr.  I. 
n.«Sh.l 
n.«Tr.l 


Note.— I.  denotes  ingress;  E.,  oeress;  D.,  disappearance;  R..  rQapi)eaAnoe;  Ec,  eclipse;  Oe.,  oooultatioo;  Tr.i 
tmnaft  of  the  satellite;  8h.,  transit  of  the  shadow.  *Via\btt  «kt  V  ashington. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


Phases  ofihe  Edipaea  of  the  Satellites  for  an  Inverting  Teleaeope, 


s 


III. 


3 


3 


IV. 


5? 


Configurations  <U  18^  SO^for  an  Inverting  Telescope. 


West 


Batt. 


•1  O     2- 

4- 

•3  2-   Ol- 

4- 

•2    O   -3 

•!• 

•4 
•4 

!•  O     *2         •S 

O      ti      3. 

•4 

2*  !•    O  3- 

3-4     O   !• 

•2« 

3- 

•I   0-4    2- 

•3    2-  O  1-     -4 

, 

•2    iQ  '3 

•4 

• 

O    -2    -3 

•4 

O  •12-  •    3- 

•4 

2-  !•   O   3- 

4 

• 

3-   -20    -1 

4- 

3- 

•1   O      / 

• 

3      »iO.  1- 

i   -lO 

•3« 

4- 

lO-   -2    -3 

4- 

O-l  2-     3- 

-■ 

4« 

2*  1-  O    3- 

•4 
•4 

3- 

3*  -2  O    •! 

' 

!•    O      -2 

• 

•4-3 

;      O  1- 

•2   .4^   0 

•3« 

01-2-4   -3 

O     2.    .1 

•!• 

2-   !•  O     3- 

•4 

^'-  O  -1 

•4 

3- 

I-   O      -2 

4' 

•3 

02-  !• 

4- 

72599**— 1918 i2 
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SATELLITES  OF  JUPITER,  1918. 

GREENWICH  MEAN  TIME. 


DECEMBER. 


d   h  m    8 
13   5 

350 

520 

6  4 
20  39  32 

8  01240 

249 

313 
1328  43 
17  36 
2134 
2216 
2348 


8 


031 
643 
824 
13  4 
1513 
1841 
2139 

741 
9   4 

1021 
1145 
16  2 
1642 
1817 
18  57 


01055 

13  941 
1333 

14  1 
16  5 
16  44 


6 


9 


246 
645 
1031 
11  9 
1245 
1323 


7  73810 
1030 
2058 
2212 
23  39 

8  053 

459 
535 
714 
749 


9 


03834 
2  644 
458 


I.  Sh.  I. 
I.  Tr.  I. 
I.  Sh.  E. 
I.  Tr.  E. 
Ill  *Ec.  D. 

I.  Ec.  D. 

III.  Oc.  R. 
I.  Oc.  R. 

II.»Ec.  D. 
II.*Oc.  R. 

I.*Sh.  I. 

I.*Tr.  I. 

I.  Sh.  E. 

I.  Tr.  E. 

IV.  Sh.  I. 
IV.  Sh.  E. 
IV.*Tr.  I. 
IV.*Tr.  E. 

I.»Ec.  D. 
I.*Oc.  R 

II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 

I.»Sh.  I. 

I.*Tr.  I. 

I.»Sh.  E. 

I.*Tr.  E. 

III.  Sh.  I. 

I.»Ec.  D. 
III.*Tr.  I. 
III.*Sh.  E. 

I.*Oc.  R. 
III.*Tr.  E. 

II.  Ec.  D. 
II.  Oc.  R. 

I.  Sh.  I. 

I.  Tr.  I. 

I.»Sh.  E. 

I.*Tr.  E. 

I.  Ec.  D. 

I.  Oc.  R. 
II.*Sh.  I. 
II.*Tr.  I. 
II.*Sh.  E. 

II.  Tr.  E. 
I.  Sh.  I. 
I.  Tr.  I. 
I.  Sh.  E. 
I.  Tr.  E. 

III.  Ec.  D. 
I.  Ec.  D. 
I.  Oc.  R. 


d   h  m    8 
9   611 
16   325 

19  52 
2327 

10  0   1 

142 

215 
203512 
2324 

11 10 16 
1120 
12  58 

14  2 
151122 

16  57  47 

17  56 
1827 

20  1 
2010 
2041 
2210 

181453 

15  348 

16  53 

17  50 

18  1 
20  4 

13  52046 
9   0 

1224 
1253 
1439 
15  8 

14  93220 
1216 
2334 


15 


16 


028 
216 
310 
653 
719 
9  7 
933 

4  056 

4  37  45 

642 

929 
1838   3 
22   7 


17 


121 
145 
336 
359 


III.  Oc.  R. 
II.*Ec.  D. 
II.*Oc.  R, 
I.*Sh.  I. 

I.  Tr.  I. 
I.  Sh.  E. 
I.  Tr.  E. 
I.»Ec.  D. 
I.*Oc.  R. 

II.  Sh.  I. 
II.  Tr.  I. 
II.*Sh.  E. 

ii.rrr.  E. 

IV.*Ec.  D. 
IV.*Ec.  R 

I.*Sh.  I. 

I.*Tr.  I. 
IV.*Oc.  D. 

I.*Sh.  E. 

I.*Tr.  E. 
IV.*Oc.  R, 

III.»Sh.  I. 

I.»Ec.  D. 
III.*Tr.  I. 

I.»Oc.  R 
III.*Sh.  E. 
III.*Tr.  E. 

II.  Ec.  D. 
II.  Oc.  R 

I.»Sh.  I. 

I.*Tr.  I. 

I.»Sh.  E. 

I.*Tr.  E. 

I.  Ec.  D. 

I.»Oc.  R 

II.*Sh.  I. 

II.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 

I.  Sh.  I. 

I.  Tr.  I. 

I.  Sh.  E. 

I.  Tr.  E. 

I.  Ec.  D. 

III.  Ec.  D. 

I.  Oc.  R 

III.  Oc.  R 

II.*Ec.  D. 

II.»Oc.  R 

I.  Sh.  I. 
I.  Tr.  I. 
I.  Sh.  E. 
I.  Tr.  E. 


d   h  m    8 
17222926 

18   1   8 

12  52 

13  36 
15  34 
1618 
1950 
2011 
22  4 
2225 

191658  5 
1852 
1934 
2011 
22  1 
2321 

80  038 

237 

331 

542 

755  22 
1114 
1418 
1436 
1633 
1651 

81 11 26  39 

14  0 


88 


84 


86 


210 

243 

452 

525 

847 

9  2 
11  1 
1117 

55517 

826 

8  37  41 
1247 
211240 

021 
315 
328 
530 
543 

02350 

2  52 
1529 
1551 
1811 
18  33 
2144 


I.»Ec.  D. 

I.  Oc.  R 
II.*Sh.  I. 
II.*Tr.  I. 
II.*Sh.  E. 
II.*Tr.  E. 

I.*Sh.  I. 

I.*Tr.  I. 

I.»Sh.  E. 

I.*Tr.  E. 

I.»Ec.  D. 
III.»Sh.  I. 

I.*Oc.  R 
III.*Tr.  I. 
III.*Sh.  E. 
III.*Tr.  E. 

IV.  Sh.  I. 
IV.  Sh.  E. 
IV.  Tr.  I. 
IV.  Tr.  E. 
II.  Ec.  D. 
II.  Oc.  R 

I.»Sh.  I. 

I.*Tr.  I. 

I.*Sh.  E. 

I.*Tr.  E. 

I.»Ec.  D. 
I.*Oc.  R 

II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 

I.  Sh.  I. 

I.  Tr.  I. 

I.  Sh.  E. 

I.*Tr.  E. 

I.  Ec.  D. 

I.  Oc.  R 

III.  Ec.  D. 

III.»Oc.  R 

II.»Ec.  D. 

II.  Oc.  R 
I.  Sh.  I. 
I.  Tr.  I. 
I.  Sh.  E. 
I.  Tr.  E. 

I.  Ec.  D. 

I.  Oc.  R 
II. ♦Sh.  I. 
II.*Tr.  I. 
II. ♦Sh.  E. 
II.^Tr.  E. 

I.^Sh.  I. 


d  h  m  8 
882154 
2359 

88  0  9 
18  52  31 
2118 
2251 
2326 


87 


2   1 

236 
1030  0 
1327 
1612 
1620 
1827 
1835 

9   8  47 
1219 
1321   7 
1543 

447 

458 

729 

740 
1041 
1046 
1256 
13  0 


80  74947 
10  9 
1237  0 
16  2 
234719 

81  233 
5  9 
512 
724 
726 


I.*rr.  I. 
I.  SLE 

I.  Tr.R 
I.^Ec.  D. 
I.H)c.R. 

III.«Sh.  I. 

III.*rr.  I. 

III.  8h.  E 

III.  Tr.  & 
II.  Ec.  D. 
II.«Oc.R 

I.«8h.  I. 
I.*Tr.  I. 
I.^Sh.E 
I.*Tr.  R 

IV.  Ec.  D. 
IV.«Oc.  R. 

I.^Ec.  D. 
I.^OcR 

II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.£ 
II.  Tr.  E 

I.^Sh.1. 

I.*Tr.  I. 

I.^Sh.E 

I.*Tr.  E 

I.  Be.  D. 

I.  Oc.B. 

Ill  .♦£€.  D. 

III.«Oc.  R 

II.«Ec.  D. 


II.  Oc.  R 
I.  Sh.  1. 
I.  Tr.  1. 
I.  Sh.E 
I.  Tr.  E 


tnnMit 


NoTK,-^!,  denotes  ingress;  £.,  egress;  D.,  disappeannoe;  R..  reappearanoe;  £o.,  eoUpae:  Oo.,  oeooUatioii;  Tt., 
tit  of  tb0  8atemte;8h.,  transit  ot  the  OiMAoyn.  ,«VteV\A&«XVU8Ll&«taii. 
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GREENWICH  MEAN  TIME. 


DECEMBER. 


•1 


Phases  of  the  Edipses  of  the  SateOitesfor  an  Inverting  Telescope. 


III. 


3 


5 


IV. 


3? 


ConJigurcUions  at  17^  Jfi^  for  an  Inmrtiing  Telescope. 


Weit. 


East. 


2-   -1-3  O 

4- 

0-21-   S 

tiO     2. 

•3 

4 

2-   O      3- 

4- 

•2  3-0  -1 

4- 

3- 

1.   O     -2 

•4 

•3 

O  2--1 

•4 

2-   i   O 

•4 

O   1"3 

•2« 

•4     -1  O      2- 

•3 

2-  .or        3 

• 

•2     O      -4 

•!• 

3 

1-  O    -2 

•4 

•3 

o  ":i 

•4 

2-i     O 

•4 

•02  K, 

4- 

•1  O      -2 

•3   4* 

2-01* 

A- 
8- 

•2    30*4- 

•!• 

3.   4-  l-O   -2 

4- 
•8 

0  •12- 

4« 

5il-    0 

4- 

•2  0  •3-1 

•4 

•1   0       -2 

•3 

•4 

0  1- 

3- 

•4 

•2    •Ol3- 

3-  -4    O   -2 

3- 

0  i  2- 

•3  2*  1-   0 

•4 

•2  0'3  -1 

•4 

1   o 


•^  -^ 


660 .  MAGNITUDE  AND  RINGS  OF  8ATXTEN,  1918. 

ELEMENTS  FOR  DETERMINING  THE  GEOOENTRIC  POSITION,  APPEARANCE. 

AND  MAGNITUDE  OF  SATURN'S  RINGS. 


Qreenwich 

Mean 
Midnight. 


Jan.  2 
10 
18 
26 

Feb.     3 

11 
19 
27 
Mar.  7 
15 

23 
31 
Apr.  8 
16 
24 

May  2 
10 
18 
26 

June    3 

11 
19 
27 
July  6 
13 

21 
29 
Aug.  6 
14 
22 

30 

Sept.    7 

15 

23 

Oct.      1 

9 

17 

25 

Nov.    2 

10 

18 
26 
Dec.  4 
12 
20 

28 


a 

6 

P 

$t 

It 

•      1 

45.40 

-12.87 

-7    3.5 

45.73 

13.14 

7    4.6 

45.96 

13.38 

7    5.8 

46.08 

13.62 

7    7.0 

46.08 

13.85 

7    8.2 

45.98 

-14.01 

-7    9.4 

45.76 

14.13 

7  10.4 

45.45 

14.20 

7  11.2 

45.04 

14.20 

7  12.0 

44.57 

14.17 

7  12.6 

44.03 

-14.08 

-7  13.0 

43.45 

13.94 

7  13.3 

42.85 

13.76 

7  13.4 

42.23 

13.55 

7  13.3 

41.61 

13.31 

7  13.0 

41.01 

-13.05 

-7  12.6 

40.41 

12.76 

7  12.0 

39.86 

12.46 

7  11.3 

39.35 

12.16 

7  10.4 

38.88 

11.85 

7    9.2 

38.45 

-11.53 

-7    8.0 

38.06 

11.21 

7    6.5 

37.73 

10.90 

7    4.8 

37.45 

10.59 

7    2.9 

37.22 

10.30 

7    0.9 

37.05 

-10.00 

-6  58.8 

36.94 

9.72 

6  56.5 

36.88 

9.44 

6  53.9 

36.87 

9.18 

6  51.4 

36.92 

8.93 

6  48.7 

37.03 

-  8.69 

-6  46.0 

37.19 

8.47 

6  43.2 

37.40 

8.27 

6  40.6 

37.67 

8.08 

6  37.9 

38.00 

7.92 

6  35.2 

38.38 

-  7.78 

-6  32.7 

38.81 

7.66 

6  30.3 

39.28 

7.57 

6  28.3 

39.80 

7.52 

6  26.4 

40.35 

7.50 

6  24.9 

40.92 

-  7.51 

-6  23.6 

41.52 

7.56 

6  22.8 

42.13 

7.65 

6  22.4 

42.73 

7.77 

6  22.3 

43.32 

7.92 

6  22.7 

43.87 

-  8.11 

-6  23.4 

B 


-16  26.4 
16  40.5 

16  55.9 

17  11.9 
17  28.1 


•17 
17 
18 
18 
18 


43.9 
58.6 
11.8 
23.2 
32.4 


•18  39.1 
18  43.2 
18  44.7 
18  43.4 
18  39.5 

•18  33.2 
18  24.4 
18  13.3 
17  59.9 
17  44.6 


■17 
17 
16 
16 
16 


27.4 

8.5 

48.1 

26.3 

3.5 


-15  39.8 
15  15.4 
14  50.3 
14  25.1 
13  59.8 

-13  34.6 
13  10.0 
12  46.1 
12  23.3 
12    1.6 

-11  41.5 
11  23.3 
11  7.1 
10  53.5 
10  42.5 

-10  34.3 
10  29.1 
10  27.1 
10  28.4 
10  32.8 

-10  40.3 


U 


10  54.7 

10  24.1 

9  49.9 

9  13.3 

8  35.8 

7  58.7 
7  23.5 
6  51.2 
6  23.2 
6    0.2 


5 
5 
5 
5 
5 


43.2 
32.7 
28.8 
31.7 
41.4 


5  67.6 

6  20.0 

6  48.2 

7  21.8 

8  0.1 

8  42.8 

9  29.3 

10  19.0 

11  11.3 

12  5.8 

13  1.9 

13  59.1 

14  56.8 

15  54.7 

16  52.2 


17 
18 
19 
20 
21 

22 
22 
23 
23 

24 


48.9 
44.2 
37.5 
28.5 
16.5 

1.2 
42.0 
18.3 
49.8 
16.0 


24  36.5 
24  50.8 
24  58.7 
0.2 
55.1 


25 

24 


24  43.9 


42 
42 
42 
42 
42 

42 
42 
42 
42 
42 


21.7 
21.6 
21.6 
21.5 
21.5 

21.5 
21.5 
21.4 
21.4 
21.3 


42  21.3 

42  21.2 

42  21.2 

42  21.1 

42  21.1 

42  21.1 

42  21.1 

42  21.0 

42  21.0 

42  20.9 


42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 


20.9 
20.9 
20.9 
20.8 
20.8 

20.7 
20.7 
20.6 
20.6 
20.5 

20.5 
20.5 
20.5 
20.4 
20.4 

20.3 
20.3 
20.3 
20.3 
20.2 

20.2 
20.1 
20.1 
20.0 
20.0 


42  20.0 


-17 
17 
17 
17 
17 

•17 
17 
16 
16 
16 


38.8 
32.6 
26.5 
20.2 
14.0 

7.7 

1.5 

55.3 

49.0 

42.6 


-16  36.2 
16  29.9 
16  23.5 
16  17.1 
16  10.7 

•16  4.2 
15  57.7 
15  51.2 
15  44.8 
15  38.3 

-15  31.7 
15  25.1 
15  18.5 
15  11.9 
15    5.3 


14 
14 
14 
14 
14 

■14 
14 
14 
14 
13 

-13 
13 
13 
13 
13 

•13 
13 
13 
12 
12 


58.7 
52.0 
45.4 
38.6 
31.9 

25.2 
18.5 
11.8 
5.0 
58.2 

51.4 
44.6 
37.8 
31.0 
24.1 

17.3 
10.4 
3.5 
56.6 
49.7 


-12  42.8 


W 


325  25.3 
325  42.5 

325  59.7 

326  16.9 
326  34.1 

326  51.3 

327  8.4 
327  25.5 
327  42.6 

327  59.7 

328  16.7 
328  33.7 

328  60.7 

329  7.7 
329  24.6 

329  41.5 

329  68.4 

330  16.3 
330  32.1 
330  48.9 


331 
331 
331 
331 
332 

332 
332 
333 
333 
333 

333 
334 
334 
334 
334 


5.7 
22.5 
39.3 
56.0 
12.7 

29.4 
46.0 
2.6 
19.2 
35.8 

52.4 
8.9 
25.4 
41.9 
58.4 


335  14.8 
335  31.2 

335  47.6 

336  4.0 
336  20.4 

336  36.7 

336  53.0 

337  9.3 
337  25.5 
337  41.8 

337  58.0 


The  factor  to  be  multiplied  by  a  and  6  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring-0.8801,  log  factor-9.9445 

The  outer  ellipse  of  the  inner  iing-0.8599,  log  factor-9.9344 

The  inner  ellipse  of  the  inner  ring- 0.6650,  log  factor- 9. 8228 

The  inner  ellipse  of  the  dusky  ring-0.5486,  log  factor- 9.7392 

NoTm.^Tht  XMgstlve  sign  of  B  Indicates  thai  tYi«  NV&\b\A  iux\«ca  Ql\Xv%xVn^\.%ihft  aoutbem  one. 
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SATELLITES  OF  SATURN,  1918. 


GREENWICH  MEAN  TIME. 


In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  **0''  are  thooe  of  the 
eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of  these  elongations  may  be 
found  from  the  following  tables,  and  the  apparent  position  of  a  satellite  at  any  other  time  nny 
be  marked  on  the  diagram  by  setting  off  on  the  proper  orbit  the  elapsed  interval  in  days  and 
hours  since  the  last  eastern  elongation.  The  orbits  of  the  five  inner  satellites  are  regu^  « 
circular,  and  the  time  of  any  greatest  elongation  not  given  in  the  tables  may  be  readily  foaod 
from  those  given  by  adding  or  subtracting  the  proper  multiple  of  the  mean  synodic  period.  For 
Titan,  H3rperion,  and  lapetus  the  eccentricity  is  taken  into  accoimt,  and  iar  lapetus  the  tuM 
both  of  the  greatest  elongations  and  of  the  conjunctions  are  given.  The  following  abfareviatka 
are  used  in  Uie  tables: 


E.,  Eastern  Elongation. 
W.,  Western  Elongation. 


I.,  Inferior  Conjunction  (north  of  planet). 
S.,  Superior  Conjunction  (south  of  planet). 


MIMAS. 
Greatest  Elongatwns  Vigible  in  the  United  States. 


d  b 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.  1  1.8  W. 

Jan.  29 19.5  E. 

Feb.  28  0.5  E. 

Apr.  4  20.0  E. 

May  25 17.6  E. 

Nov.2721.7W. 

113.1  E. 

80 18.1  E. 

28 11.9  W. 

6 18.6  E. 

26 16.2  E. 

28  20.4  W. 

2  0.4  W. 

81 16.7  E. 

28  23.2  E. 

6 17.2  E. 

27 14.8  E. 

29 19.0  W. 

2  23.0  W. 

Feb.  116.3E. 

Mar.  121.8E. 

7 16.8  E. 

28 18.4  £. 

8017.6  V. 

3  21.7  W. 

2 13.9  E. 

2  20.4  E. 

8 14.4  E. 

•  •  •  • 

Dec.  116.2  V. 

4  20.3  W. 

3  1.2  W. 

3 19.0  E. 

9 13.1  E. 

•  .  •  • 

3  2.1  £. 

5 18.9  W. 

8 12.5  E. 

4 17.6  E. 

1121.6  W. 

Oct.  16  0.6  E. 

4  0.7  E. 

6 17.6  W. 

323.9  W. 

5 16.2  E. 

12  20.3  W. 

16  23.2  £. 

42S.se. 

7 16.1  W. 

411.2  E. 

6 14.8  E. 

13 18.9  W. 

17  21.8  E. 

6  22.0  E. 

8 14.7  W. 

422.5  W. 

7 13.4  E. 

14 17.6  W. 

18  20.4  E. 

620.6E. 

9  2.0  E. 

621.1  W. 

8 12.1  E. 

15 16.1  W. 

19 19.0  E. 

7 19.2  E. 

9 13.3  W. 

619.7  W. 

823.4  W. 

16 14.7  W. 

24  0.8  W. 

8 17.8  E. 

10  0.6  E. 

7 18.3  W. 

9  22.0  W. 

17 13.4  W. 

24  23.6  W. 

9 16.5  E. 

10  23.3  E. 

8 16.9  W. 

1020.6  W. 

2020J^E. 

26  22.1  W. 

U  2.4  W. 

11 21.9  E. 

9 16.6  W. 

11 19.2  W. 

21 19.1  E. 

26  20.7  W. 

12  LOW. 

12  20.6  E. 

10 14.1  W. 

12 17.9  W. 

22 17 .7  E. 

27 19.3  W. 

12  23.6  W. 

13 19.1  E. 

11  1.4  E. 

13 16.5  W. 

23 16.4  E. 

Nov.  1  1.1  E. 

13  22.2  W. 

14 17.7  E. 

11 12.8  W. 

1415.1  W. 

24 15.0  E. 

123.7B. 

14  20.9  W. 

16 16.3  E. 

12  0.1  E. 

16 13.7  W. 

25 13.6  E. 

2  22.3  E. 

16 19.5  W. 

16 14.9  E. 

12 11.4  W. 

16 12.3  W. 

28  20.8  W. 

321.0E. 

16 18.1  W. 

17  2.2  W. 

12  22.7  E. 

16  23.7  E. 

29 19.4  W. 

4 19.6  E. 

17 16.7  W. 

17 13.6  E. 

13  21.3  E. 

17  22.3  E. 

30 18.1  W. 

5 18.2  E. 

18 15.3  W. 

18  0.8  W. 

14 19.9  E. 

18  20.9  E. 

May  116.7W. 

9  1.4  W. 

19  2.6  E. 

18 12.1  E. 

16 18.6  E. 

19 19.5  E. 

2 15.3  W. 

10  0.0  W. 

20  1.2E. 

18  23.4  W. 

16 17.1  E. 

20 18.1  E. 

8 13.9  W. 

10  22.6  W. 

20  23.8  £. 

19  22.1  W. 

17 16.7  E. 

21 16.7  E. 

4 12.6  W. 

11 21.2  W. 

21 22.5  E. 

2020.7  W. 

18 14.3  E. 

22 15.3  E. 

7 19.7  E. 

12 19.9  W. 

22  21.1  E. 

21 19.3  W. 

19 12.9  E. 

23 13.9  E. 

8 18.3  E. 

13 18.6  W. 

23 19.7  £. 

22 17.9  W. 

20  0.3  W. 

24 12.6  E. 

9 17.0  E. 

17  1.6  E. 

24 18.3  E. 

23 16.6  W. 

20 11.6  E. 

25  22.6  W. 

10 16.6  E. 

18  0.2  E. 

25 16.9  £. 

24 15.1  W. 

2022.9  W. 

2621.1  W. 

11 14.2  E. 

18  22.8  E. 

26 15.5  E. 

25  2.4  E. 

21 21.5  W. 

27 19.7  W. 

12 12.8  E. 

19  21.6  £. 

28  1.4  W. 

25 13.7  W. 

2220.1  W. 

28 18.4  W. 

16 18.7  W. 

20  20.1  E. 

29  0.0  W. 

26  1.0  E. 

23 18.8  W. 

29 17.0  W. 

17 17.3  W. 

21 18.7  E. 

29  22.7  W. 

26 12.3  W. 

24 17.4  W. 

30 15.6  W. 

18 15.9  W. 

22 17.3  E. 

80  21.3  W. 

26  23.7  E. 

25 16.0  W. 

31 14.2  W. 

19 14.5  W. 

25  1.9  W. 

81 19.9  W. 

27  22.3  E, 

26 14.6  W. 

Apr.  112.8W. 

20 13.2  W. 

26  0.5  W. 

28  20.9  E. 

27 13.2  W. 

3  21.4  E. 

24 18.9  E. 

26  23.1  W. 

( 
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ENGELADU8. 


d     h 

d    h 

d     h 

d    h 

d    h 

d    h 

1.     120.8E. 

Feb.  10 11.3  E. 

Mm.  22  7.6  E. 

M«y     1   1.6  K. 

Oct  18  1.0  E. 

Nov.2618.7B. 

3  S.7E. 

U23.2E. 

28 16.8  E. 

2 10.5  E. 

19  9.9  E. 

28  3.6E. 

4 14.6  E. 

18  8.0E. 

2B  1.6  E. 

3 19.4  E. 

20 18.8  E. 

29 12.6  E. 

523.6  E. 

I416.9E. 

2610.5  E. 

6  4,3  E. 

22  3.7  E. 

802I.4E. 

7  8.3  E. 

16  1.8  E. 

27 19.4  E. 

6 13.2  E. 

23 12.6  E. 

Doc.  2  6.3  E. 

8 17.2  G. 

17 10.7  E. 

29  4.3  E. 

7  22.1  E. 

24  21.4  E. 

8U.2E. 

10  2.1  E. 

18 19.6  E. 

30 13.2  E. 

9  7.0  E. 

26  6.3  E. 

6  0.1  E. 

11 11.0  E. 

20  4.5  E. 

81 22.1  E. 

10 16.9  E. 

27 15.2  E. 

6  8.0  £. 

12  !».»£. 

21 13.3  E. 

Apr.     2  6.9  E. 

12  0.8  E. 

29  0.1  E. 

7 17.8  E. 

14  4.8  E. 

22  22.2  E. 

S16.8E. 

13  0.7  E. 

30  9.0  £. 

9  2.7  E. 

15 13.7  E. 

24  7.1  E. 

6  0.7  E. 

14 18.6  E. 

31 17.9  E. 

1011.6  G. 

16  22.6  E. 

2616.0E. 

6  9.6  E. 

16  3.4  E. 

Nov.    2  2.8  E. 

1)20.5E. 

13  7.4  E. 

27  0.9  E. 

7 18.5  E. 

17 12.3  E. 

3 11.7  E. 

18  6.4  E. 

19 16.3  E. 

28  9.8  E. 

0  3.4  E. 

1821.2  E. 

420.6  E. 

14 14.2  E. 

21   1.2  E. 

M«.     118.eE. 

1012.3  E. 

20  6.1  E. 

6  6.6  E. 

1623.1  E. 

22 10.1  E. 

8  3.5  E. 

11 21.2  E. 

21 15.0  E. 

7 14.4  E. 

17  8.0  B. 

23 19.0  E. 

4 12.4  E. 

13  6.1  B. 

2223.9  E. 

823.2E. 

18 16.9  E. 

25  3.9  E. 

6  21.3  E. 

14 14.9  E. 

24  8.8  E. 

10  8.1  B. 

20  1.8  E. 

2S12.6E. 

7  6.2  E. 

15  23.8  E. 

26 17.7  E. 

UI7.0E. 

21  !0.7  E. 

27  21 .7  E. 

8 16.0  E. 

17  8.7  E. 

27  2.6  E. 

18  1.9  E. 

22 19.5  E. 

2»  6.6  E. 

923.9  E. 

18 17.6  E. 

28 11.6  E. 

14 10.8  E. 

24  4.4  E. 

80 15.3  E. 

11  8.8  E. 

20  2.5  E. 

20  20.4  E. 

15 19.6  E. 

25 13.3  E. 

b.    1  0.2  B. 

12 17.7  E. 

21 11.4  E. 

31  6.3  E. 

17  4.5  E. 

26  22.2  E. 

2  9.0  E. 

14  2.6  E. 

2220.3  E. 

JODe    114.2E. 

18 13.4  E. 

28  7.1  E. 

3 17.9  E. 

Ifi  11.6  E. 

24  5.2  E. 

1922.3  E. 

29 16.0  E. 

5  2.8  E. 

16Z0.3E. 

26 14.1  E. 

21  7.2  E. 

31  0.8  B. 

eil.7E. 

18  6.2  E. 

26  23.0  E. 

Oct   i3'22.3E. 

22 16.1  E. 

7  20.5  E. 

1914.1  E. 

28  7.9E. 

16  7.2  E. 

24  0.9  E. 

S  5.4  E. 

2023.0E. 

29 16.8  E. 

16 16.1  E. 

26  9.8  E. 

«    h 

d     b 

d    h 

d    h 

d     h 

d    h 

I.     2 11.7  E. 

Feb.  11  2.7  E. 

Mar.  22 18.0  B. 

Hav     1  9.6  E. 

Oct   18  9.4  E, 

Nov.27  1.0  E. 

4  9.0  E. 

13  0.0  E. 

24 16.3  B. 

3  6.8  E. 

20  6.7  E. 

28  22.3  E. 

6  6.3  E. 

14  21.3  E. 

26 12.6  B. 

5  4.2  E. 

23  4.0  £. 

SO  19.6  E. 

8  3.5  E. 

16 18.6  E. 

28  9.9  E. 

7  1.6  E. 

24  1.3E. 

Dec.  2 16.9  B. 

10  0.8  E. 

18 15.9  E. 

30  7.2  B. 

8  22.8  E. 

25  22,6  E. 

4  14.2 E. 

U22.1E. 

20 13.2  E. 

Apr.    1  4.6  E. 

10  20.1  E. 

27  20.0  E. 

6 11.6  E. 

13 19.4  E. 

22 10.6  E. 

3  1.8  E. 

12 17.6  E. 

29 17.3  E. 

8  8.8  E. 

15 16.7  E. 

24  7.8  E. 

4  23.1  E. 

14 14.8  E. 

31 14.6  E. 

10  6.1  E. 

17 14.0  E. 

26  5.1  B. 

6  20.4  E. 

16 12.1  E. 

Nov.    2 11.9  E. 

12  3.4  E. 

19 11.3  E. 

28  2.4  £. 

8 17.7  E. 

18  9.4  E. 

4  9.3  B. 

14  0.7  E. 

21  8,6  E. 

Ml.    123.7E. 

10 16.0  E. 

20  6.8  E. 

6  6.6  E. 

15  22.0  E. 

23  6.9  E. 

3  21.0  E. 

12 12.3  E. 

22  4.1  E. 

8  3.9  E. 

17 19.4  E. 

26  8.1  E. 

6 18.3  E. 

14  9.7  E. 

24  1.4  E. 

10  1.2  E. 

19 16.7  E. 

27  0.4  E. 

7 16.8  E. 

16  7.0  E. 

25  22.7  E. 

11 22.6  B. 

21 14.0  E. 

28  21.7  E. 

9 12.9  E. 

18  4.3 E. 

27  20.1  E. 

13 19.9  E. 

23  11.3  E. 

30 19.0  E. 

11 10.2  E. 

20  1.6  E. 

29 17.4  E. 

15 17,2  E. 

26  8.6  E. 

)b.    116.3E. 

13  7.5  E. 

21 22.9  E. 

81 14.7  E. 

17 14,5  B. 

27  5.9  E. 

3 13.6  E. 

16  4.8  E. 

23  20.2  E. 

19 11,8  B. 

29  3.2  B. 

6 10.9  E. 

17  2.1  E. 

26 17.6  E. 

21  9,1  £. 

31  0.6  E. 

7  8JE. 

1823.4  E. 

27 14.9  E. 

Oct   i4X4.7E. 

23  6,4  E. 

9  6.4  E. 

2020.7  E. 

29 12.2  B. 

16 12.0  E. 

•S,  %.T£ 

^ 
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GREENWICH  MEAN  TIME. 


DIONE. 


d  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Am.  3  2.9  E. 

Feb.  13  3.7  E. 

Mar. 

26  4.7  B. 

May  6  6.1  E. 

Oct.  23  1.7  E. 

Dec.  3  3.3  E. 

520.6E. 

15  21.3  E. 

28  22.3  E. 

8  23.8  E. 

25 19.5  E. 

5  21.0  E. 

8 14.2  E. 

18 14.9  E. 

31 16.0  E. 

11 17.5  E. 

28 13.2  E. 

8 14.7  E. 

11  7.9  E. 

21  8.6  E. 

Apr. 

3  9.6  E. 

14 11.2  E. 

31  6.9  E. 

11  8.3  E. 

14  1.5  E. 

24  2.2  E. 

6  3.3  E. 

17  5.0  E. 

Nov.  3  0.6  E. 

14  2.0  E. 

16 19.2  E. 

26 19.9  E. 

8  21.0  E. 

19  22.7  E. 

5 18.3  E. 

16 19.7  E. 

19 12.8  E. 

Mar.  113.5E. 

11 14.7  E. 

22 16.4  E. 

8 12.0  E. 

19 13.4  E. 

22  6.5  E. 

4  7.2  E. 

14  8.4  E. 

25 10.1  E. 

11  5.7  E, 

22  7.1  E. 

25  0.1  E. 

7  0.9  E. 

17  2.1  E. 

28  3.8  E. 

13  23.4  K. 

25  0.7  E. 

27 17.8  E. 

9 18.6  E. 

19 19.8  E. 

80  21.6  E. 

16 17.1  E. 

27 18.4  E. 

30 11.4  E. 

12 12.3  E. 

22 13.5  E. 

19 10.8  E. 

30 12.0  E. 

Feb.  2  5.1  E. 

15  5.9  E. 

25  7.2  E. 

22  4.5  E. 

4  22.7  E. 

17  23.6  E. 

28  0.9  E. 

Oct.  i42d.6E. 

24  22.2  E. 

7 16.4  E. 

2017.3  E. 

30 18.6  E. 

17 14.3  E. 

27 15.9  E. 

10 10.0  E. 

23 11.0  E. 

May 

3 12.4  E. 

20  8.0  E. 

30  9.6  E. 

RHEA. 


d     h 
Jan.     5  2.4  E. 

9 14.8  E. 
14  3.1  E. 
18 15.4  E. 
23  3.7  E. 

27 16.0  E. 

FlBb.    1  4.3  £. 

5 16.7  E. 

10  5.0  E. 


d    b 
Feb.  14 17.3  E. 

19  5.7  E. 

23 18.0  E. 

28  6.3  E. 
Mar.    4 18.6  E. 

9  7.0  E. 
13 19.3  E. 
18  7.7  E. 
22  20.1  E. 


d     h 

Mar.  27  8.5  E. 

31 20.9  E. 

Apr.    5  9.3  E. 

921.7  E. 

14 10.2  £. 

18  22.6  E. 

23 11.1  E. 

27  23.5  E. 

May     2 12.0  E. 


May 


d     h 

7  0.5  E. 
11 13.0  E. 
16  1.5  E. 

20 14.0  E. 
25  2.6  E. 

29 15.1  E. 


Oct.  16  20.7  E. 


d    h 

Oct.  21   9.2  E. 

25  21.7  E. 

30 10.2  E. 

Nov.    S22.7E. 

8 11.2  E. 

12  23.7  E. 
17 12.1  E. 
22  0.6  E. 
26 13.0  E. 


Dec. 


d    h 

1  1.4  E. 

5 13.9  E. 
10  2.3  E. 
14 14.7  E. 
19  3.1  E. 

23 15.5  E. 
28  3.9  E. 
32 16.3  E. 


TITAN. 


d     h 

Jan.     IIO.IW. 

9 15.1  E. 

17  7.6  W. 

25 12.6  E. 

Feb.    2  5.0  W. 

10 10.0  E. 


d     h 
Feb.  18  2.4  W. 

26  7.5  E. 
Biar.    5  23.9  W. 

14  5.3  E. 

21 21.9  W. 

30  3.5  E. 


d     b 

Apr.     6  20.3  W. 

15  2.2  E. 

22 19.2  W. 

May     1  1.3  E. 

8 18.6  W. 

17  0.9  E. 


d     h 
May  24 18.4  W. 
June    2  0.8  E. 


Oct.  15  23.4  W. 
24  4.9  E. 


d     h 
Oct.  31 23.4  W. 
Nov.    9  4.6  E. 

16  22.9  W. 

25  3.9  E. 
Dec.    2  22.1  W. 

11  2.7  E. 


d    h 
Dec.l820.7W. 

27  1.2  E. 


HYPERION. 


d     h 
Jan.     3  4.9  E. 

14 14.9  W. 

24 11.9  E. 
Feb.    4  21.7  W. 


d     b 
Feb.  14 18.6  E. 

26  4.4  W. 
Mar.    8  1.4  E. 

19 11.3  W. 


d     b 

Mar.  29  8.9  E. 

Apr.    9 18.6  W. 

19 17.1  E. 

May     1  2.4  W. 


d    b 
May  11  2.1  E. 
22 10.6  W. 
June    111.5E. 


d    b 
Oct.  18 15.2  W. 

29  1.8  E. 
Nov.    8  20.5  W. 

19  7.8  E. 


d    b 
N0V.SO  LOW. 
Dec.l012.7E. 

21  4.8  W. 

31 16.6  £. 


IAPETU8. 


d     b 
Jan.    4 18.2  W. 
24  6.2  s. 


d     b 
Feb.  13 18.6  E. 
Mar.    5  8.91. 


d     h 
Mar.  24  0.8  W. 
Apr.  1217.18. 


d     b 
May     3 16.9  E. 
2320.31. 


d     b 
Nov.    2  1.41. 
21  2.5  W. 


d     h 
Dec.ll  5.8  S. 
31 23.7  E. 
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SATELLITES  OF  SATTIRN,  1918. 


Time  from 

Eastern 
Elonsation. 

Mimas. 

Timeihnn 

Eastern 
Elongatioo. 

Enoeladus. 

Tethys. 

Ttmefrom 

Eastern 
Elongation. 

Dkne. 

P» 

F 

P» 

F 

P» 

F 

P» 

¥ 

h 
0.0 

• 
83.0 

1.000 

d 
0 

h 
0 

• 
83.0 

1.000 

• 
83.0 

1.000 

d 
0 

h 
0 

• 
83.0 

1.000 

0.5 

80.6 

0.991 

0 

1 

79.7 

0.983 

80.5 

0.991 

0 

2 

79.7 

0.983 

1.0 

78.2 

0.965 

0 

2 

76.2 

0.935 

77.9 

0.966 

0 

4 

76.2 

0.934 

1.5 

75.6 

0.922 

0 

3 

72.1 

0.856 

75.2 

0.923 

0 

6 

72.1 

0.855 

2.0 

72.7 

0.864 

0 

4 

67.0 

0.751 

72.1 

0.866 

0 

8 

67.0 

0.750 

2.5 

69.2 

0.791 

0 

5 

60.1 

0.627 

68.5 

0.794 

0 

10 

60.1 

0.626 

8.0 

65.1 

0.707 

0 

6 

49.5 

0.494 

64.1 

0.712 

0 

12 

49.5 

0.492 

8.5 

59.7 

0.614 

0 

7 

31.5 

0.371 

58.6 

0.620 

0 

14 

31.4 

0.370 

4.0 

52.3 

0.516 

0 

8 

1.1 

0.301 

51.0 

0.525 

0 

16 

0.7 

O.300 

4.5 

41.5 

0.421 

0 

9 

326.4 

0.331 

40.1 

0.433 

0 

18 

325.9 

0.331 

5.0 

25.0 

0.341 

0 

10 

303.2 

0.436 

23.9 

0.356 

0 

20 

302.9 

0.437 

5.5 

1.3 

0.297 

0 

11 

290.0 

0.568 

1.3 

0.314 

0 

22 

289.7 

0.570 

6.0 

334.9 

0.308 

0 

12 

281.7 

0.698 

336.2 

0.323 

0 

281.6 

0.700 

6.5 

313.8 

0.369 

0 

13 

276.0 

0.812 

315.8 

0.380 

2 

275.9 

0.814 

7.0 

299.8 

0.456 

0 

14 

271.6 

0.903 

301.7 

0.464 

4 

271.5 

0.904 

7.5 

290.6 

0.553 

0 

15 

267.8 

0.966 

292.1 

0.558 

6 

267.7 

0.966 

8.0 

284.1 

0.649 

0 

16 

264.5 

0.997 

285.3 

0.653 

8 

264.4 

0.997 

8.5 

279.2 

0.740 

0 

17 

261.2 

0.995 

280.2 

0.741 

10 

261.1 

0.994 

9.0 

275.4 

0.820 

0 

18 

257.8 

0.960 

276.2 

0.821 

12 

257.7 

0.959 

9.5 

272.2 

0.888 

0 

19 

254.0 

0.894 

272.8 

0.887 

14 

253.9 

0.892 

10.0 

269.4 

0.940 

0 

20 

249.4 

0.800 

269.8 

0.940 

16 

249.3 

0.797 

10.5 

266.8 

0.977 

0 

21 

243.5 

0.684 

267.2 

0.976 

18 

243.3 

0.680 

11.0 

264.4 

0.996 

0 

22 

234.8 

0.553 

264.6 

0.996 

20 

234.6 

0.549 

11.5 

262.1 

0.999 

0 

23 

220.8 

0.422 

262.1 

0.999 

22 

220.3 

0.418 

12.0 

259.7 

0.983 

1 

0 

196.1 

0.322 

259.6 

0.984 

2 

0 

195.2 

0.319 

12.5 

257.2 

0.951 

1 

160.9 

0.305 

257.0 

0.953 

2 

2 

159.7 

0.305 

13.0 

254.5 

0.902 

2 

131.9 

0.384 

254.2 

0.905 

2 

4 

131.0 

0.387 

13.5 

251.4 

0.838 

3 

115.0 

0.509 

250.9 

0.843 

2 

6 

114.5 

0.613 

14.0 

247.8 

0.760 

4 

105.0 

0.642 

247.1 

0.767 

2 

8 

104.6 

0.646 

14.5 

243.2 

0.672 

5 

98.3 

0.764 

242.4 

0.681 

2 

10 

98.1 

0.768 

15.0 

237.2 

0.576 

6 

93.4 

0.866 

236.2 

0.588 

2 

12 

93.2 

0.869 

15.5 

228.7 

0.479 

7 

89.4 

0.942 

227.7 

0.492 

2 

14 

89.3 

0.944 

16.0 

216.0 

0.388 

8 

85.9 

0.987 

215.2 

0.404 

2 

16 

85.8 

0.988 

16.5 

196.7 

0.318 

9 

82.6 

1.000 

196.7 

0.337 

2 

18 

82.5 

1.000 

17.0 

171.0 

0.294 

10 

172.5 

0.311 

17.5 

146.0 

0.326 

11 

148.4 

0.338 

18.0 

127.8 

0.400 

12 

130.2 

0.407 

18.5 

115.9 

0.493 

13 

117.9 

0.496 

19.0 

107.8 

0.591 

14 

109.5 

0.591 

19.5 

102.1 

0.685 

15 

103.4 

0.684 

20.0 

97.7 

0.772 

16 

98.7 

0.770 

20.5 

94.1 

0.848 

17 

94.9 

0.845 

21.0 

91.1 

0.910 

18 

91.7 

0.907 

21.5 

88.4 

0.956 

19 

88.9 

0.954 

22.0 

85.9 

0.986 

20 

86.3 

0.985 

22.5 

83.6 

0.997 

21 

83.7 

0.999 

23.0 

81.2 

0.995 

22 

81.3 

0.996 

Position  angle  of  satellite  p-p»+(/*— Po). 
Apparent  distance  of  satellite  «-  I'^^l . 
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PosltlmiHigl*  of  nUUlt*  p-pi-v<,f-P>1- 
Appurent  dbtancg  ol  nt«l\)t«  «-  F^^  ■ 
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FOB  MEAN  MIDNIGHT. 


670 


SATELLITES  OF  TJKANTJS,  1918. 


Apparent  Aptida 

A  pp.  DbUneca. 

AncU. 

AlW. 

Ombrial. 

May      10 

Aug.     18 
Nov.     26 

348.5 
348.9 
349.4 

13.2 
13.9 
13.1 

18.3 
19.4 
18.3 

\ 


App-Dlriuw 

AngUi. 

Tltula. 

ou~ 

May  10 

Aug.  IS 
N^.26 

348.5 
348.9 
349.4 

80.1 
81.8 
30.0 

«.! 
42.6 
40.1 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


ARIEL. 

UMBRIBL. 

TITANLA. 

OBBROK. 

North. 

Bouth. 

North. 

South. 

North. 

aooth. 

North  and  SoolH, 

Hay  11 19.2 

May  1514.0 

May    317.6 

Apt.  30  9,1 
Miy    9  2.0 

Hay     417.5 

May 

2017.58, 

19  8.7 

23  3.4 

12  0.5 

14  2.2 

13 10.4 

2622.1 

3016.B 

20  7.4 

22  9.1 

1718.9 

22   3.4 

JllIK 

3  4.7  S, 

June    311.6 

June    7  6.3 

2814.3 

3016.0 

26n.e 

3020,3 

9  22,2  S, 

11  1.0 

1419.8 

June    521.2 

June    722.9 

June    4  4.7 

June    818,2 

1814.5 

22  9.2 

14  4.1 

16  6,8 

1221,7 

17  6.1 

23  9.3  N. 

26  4.0 

2922.7 

22  II.O 

24 12,8 

21 14.6 

2623,1 

30  2,9S, 

July    317.4 

July    712.1 

3017.9 

July    219.7 

30  7.5 

July    4 16.0 

July 

6  20.5  N, 

11  6.9 

15  1.6 

July    9  0.8 

July    9  0.5 

13  9.0 

IS  14.1  S. 

1820.3 

22 15.1 

17   7.8 

19  9,5 

17 17.4 

22  1.9 

20  7.6  K. 

26  9.8 

30  4,5 

2514.7 

2716,4 

26 10.4 

27   1.2  S, 

Aug.    223.3 

AuR.    618.0 

Aug.    221.6 

Aug.    423,3 

Aug,    4  3.4 

Ai^,    811.8 

AUR. 

2 18,8  N, 

2121.0 

19 11.6 

2113,3 

2521,8 

16  6,0  K, 

2616.7 

2910.4 

27 18,4 

2920,2 

30  6,3 

Sept,   314.8 

2223.68, 

Sept.  2  5.2 

Sept.  623.9 

Sept.  5  1.4 

Sept   7  3-1 

Sept   723,3 

29 17.2  N. 

918.G 

13 13.4 

13  8.3 

1510.0 

1616,2 

21  0.7 

Hflpt 

510.68, 

17  8.1 

21  2.9 

2115.2 

2317,0 

25   9.2 

2917.7 

12  4.4  N. 

2421.6 

2816.4 

2922.2 

Oct.     123,9 

Ocl,     4   2,2 

Oct,     810,7 

1822.08. 

Oct.     211.1 

Oct.     a  5.8 

10  6,9 

1219,2 

17  3.6 

25 15.6  K 

2112.1 

2520.6 

2  9.2S. 

1714.1 

21   8.8 

24 19.0 

2620.7 

30   5.1 

Nov.    313,6 

9  2.8  N 

25   3.6 

2822.3 

Nov.    2  2.0 

Sov.     4   3,7 

Nov.    7  22.1 

12  6,5 

1620.4S. 

Nov.    611.8 

1615,0 

9  6.5 

13  1,3 

1816.8 

2017.6 

25  8.0 

2916.4 

29  7.5  S. 

In  the  above  diagram  the  central  circle  represents  the  planet. 

For  Ariel  every  third  greatest  elongation  is  given,  and  for  Umbriel  every  altamat*  one;  tlw 
int^mediate  ones  may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 

Sidereal  period  of  Ariel,  2^  12«.489;  of  Umbriel,  4''  3*. 460;  of  TiOuua,  8*  18».»41;  of  Obwon, 
IS^W.US. 
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SATELLITES  OF  URANUS,  1918. 


FOR  GREENWICH  MEAN  NOON. 


T\^A.A 

P-Po 

a(p) 
P 

Date. 

p-p. 

<P) 
p 

Date. 

• 

Artel. 

Umbrlel. 

Titania. 

Oberon. 

ArU. 

Umbrlel. 

Titania. 

ObvcD. 

• 

tf 

ff 

tt 

// 

• 

// 

tt 

ti 

w 

Apr.  20 

-0.4 

12.9 

18.0 

29.6 

39.6 

Aug.  18 

0.0 

13.9 

19.4 

31.8 

42.6 

25 

0.4 

13.0 

18.1 

29.7 

39.7 

23 

0.0 

13.9 

19.4 

31.8 

42.6 

30 

0.5 

13.0 

18.2 

29.8 

39.8 

28 

+0.1 

13.9 

19.4 

31.8 

42.5 

May    5 

0.5 

13.1 

18.2 

29.9 

40.0 

Sept.  2 

0.2 

13.9 

19.4 

31.8 

42.5 

10 

0.5 

13.1 

18.3 

30.0 

40.2 

7 

0.2 

13.9 

19.3 

31.7 

42.4 

15 

-0.5 

13.2 

18.4 

30.2 

40.3 

12 

+0.3 

13.9 

19.3 

31.7 

42.4 

20 

0.5 

13.2 

18.5 

30.3 

40.5 

17 

0.3 

13.8 

19.3 

31.6 

42.3 

25 

0.6 

13.3 

18.5 

30.4 

40.7 

22 

0.4 

13.8 

19.2 

31.5 

42.2 

30 

0.6 

13.4 

18.6 

30.5 

40.8 

27 

0.4 

13.8 

19.2 

31.4 

42.0 

June  4 

0.6 

13.4 

18.7 

30.7 

41.0 

Oct.    2 

0.4 

13.7 

19.1 

31.3 

41.9 

9 

-0.6 

13.5 

18.8 

30.8 

41.2 

7 

+0.6 

13.7 

19.0 

31.2 

41.8 

14 

0.5 

13.5 

18.8 

30.9 

41.3 

12 

0.5 

13.6 

19.0 

31.1 

41.6 

19 

0.5 

13.6 

18.9 

31.0 

41.5 

17 

0.5 

13.6 

18.9 

31.0 

41.5 

24 

0.5 

13.6 

19.0 

31.1 

41.6 

22 

0.6 

13.5 

18.8 

30.9 

41.3 

29 

0.5 

13.7 

19.0 

31.2 

41.8 

27 

0.6 

13.5 

18.8 

30.8 

41.2 

July    4 

-0.5 

13.7 

19.1 

31.3 

41.9 

Nov.   1 

+0.6 

13.4 

18.7 

30.7 

41.0 

9 

0.4 

13.8 

19.2 

31.4 

42.0 

6 

0.6 

13.4 

18.6 

30.5 

40.8 

14 

0.4 

13.8 

19.2 

31.5 

42.2 

11 

0.6 

13.3 

18.5 

30.4 

40.6 

19 

0.3 

13.8 

19.3 

31.6 

42.3 

16 

0.5 

13.2 

18.4 

30.2 

40.5 

24 

0.3 

13.8 

19.3 

31.6 

42.3 

21 

0.5 

13.2 

18.4 

30.1 

40.3 

29 

-0.2 

13.9 

19.3 

31.7 

42.4 

26 

+0.5 

13.1 

18.3 

30.0 

40.1 

Aug.   3 

0.2 

13.9 

19.4 

31.8 

42.5 

Dec.    1 

0.5 

13.1 

18.2 

29.9 

40.0 

8 

0.1 

13.9 

19.4 

81.8 

42.5 

6 

0.4 

13.0 

18.1 

29.8 

39.8 

13 

-0.1 

13.9 

19.4 

31.8 

42.5 

11 

+0.4 

13.0 

18.1 

29.6 

39.6 
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Time  from 

Time  from 

a(p) 

^) 

Eastern 

pi 

F 

Eastern 

pi 

¥ 

Date. 

P-Po 

Date. 

P-P. 

ElcDgatlon. 

Elnngatkm. 

p 

p 

d    h 

o 

d    h 

• 

• 

99 

• 

n 

0    0 

122.5 

1.000 

3    0 

300.1 

0.999 

Jan.     1 

+0.8 

16.7 

May   1 

-1.5 

16.2 

0    3 

117.7 

0.994 

3    3 

295.3 

0.988 

6 

0.6 

16.8 

6 

1.4 

16.2 

0    6 

112.8 

0.979 

3    6 

290.3 

0.967 

11 

0.5 

16.8 

11 

1.4 

16.1 

0    9 

107.6 

0.953 

3    9 

285.0 

0.936 

16 

0.3 

16.8 

16 

1.3 

16.1 

0  12 

102.2 
96.2 

0.918 
0.876 

3  12 
3  15 

279.3 
273.0 

0.898 
0.853 

21 
26 

0.2 
+0.0 

16.8 
16.8 

21 

-1.2 

16.0 

0  15 

Oct.    3 

+3.3 

16.0 

0  18 

89.6 

0.828 

3  18 

266.0 

0.804 

31 

-0.1 

16.8 

8 

8.4 

16.0 

0  21 

82.2 

0.779 

3  21 

258.1 

0.754 

Feb.    6 

0.3 

16.8 

13 

3.5 

16.1 

1    0 

73.7 

0.730 

4    0 

249.1 

0.707 

10 

0.5 

16.8 

18 

3.6 

16.1 

1    3 

64.1 

0.686 

4    3 

239.0 

0.668 

15 

0.6 

16.8 

23 

8.7 

16.2 

1    6 

53.4 

0.652 

4    6 

227.7 

0.640 

20 

-0.8 

16.7 

28 

+3.7 

16.2 

1    9 

41.7 

0.631 

4    9 

215.7 

0.627 

25 

0.9 

16.7 

Nov.  2 

3.8 

16.2 

1  12 

29.5 

0.627 

4  12 

203.5 

0.631 

Mar.    2 

1.0 

16.7 

7 

3.8 

16.3 

.     1  15 

17.5 

0.639 

4  15 

191.8 

0.651 

7 

1.1 

16.7 

12 

3.8 

16.3 

1  18 

6.2 

0.667 

4  18 

181.0 

0.686 

12 

1.2 

16.6 

17 

3.8 

16.4 

1  21 

356.0 

0.707 

4  21 

171.4 

0.729 

17 

-1.3 

16.6 

22 

+3.8 

16.4 

2    0 

347.0 

0.753 

5    0 

163.0 

0.778 

22 

1.4 

16.6 

27 

8.7 

16.5 

2    3 

339.1 

0.803 

5    3 

155.5 

0.828 

27 

1.5 

16.5 

Dec.  2 

3.7 

16.5 

2    6 

332.0 

0.852 

5    6 

148.9 

0.875 

Apr.    1 

1.5 

16.5 

7 

3.6 

16.6 

2    9 

325.8 

0.897 

5    9 

142.9 

0.917 

6 

1.6 

16.4 

12 

3.5 

16.6 

2  12 

320.1 

0.936 

5  12 

137.4 

0.952 

11 

-1.6 

16.4 

17 

+3.4 

16.6 

2  15 

314.8 

0.966 

5  15 

132.3 

0.978 

16 

1.6 

16.3 

22 

3.4 

16.7 

2  18 

309.8 

0.988 

5  18 

127.4 

0.994 

21 

1.6 

16.3 

27 

3.2 

16.7 

2  21 

304.9 

0.999 

5  21 

122.6 

1.000 

26 

-1.5 

16.2 

32 

+3.1 

16.7 

rosltion  ang\e  ot  aaUWVt*  p-p^-v^P  -PoV 

9 


Apparent  distance  ol  aaXuSWle 
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ARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  25, 1918,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


South 


North 


Date. 

Position  Angle 
of  Apils. 

Apparent  Distance 
at  Apsis. 

Jan.   22 
May    2 
Oct.   13 
Dec.  32 

• 

122.7 
121.0 
126.0 
125.6 

16.8 
16.8 
16.1 
16.7 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


East. 

West. 

East. 

West. 

East. 

West. 

d      h 

d      li 

d      h 

d     h 

d      h 

d      h 

1    7.9 

Jan.      4    6.4 

Mar. 

24  15.5 

Mar. 

27  14.0 

Oct.     16     5.9 

Oct.     19    4.5 

7    5.0 

10    3.5 

30  12.6 

Apr. 

2  11.1 

22    2.9 

25    1.5 

13    2.1 

16    0.6 

Apr. 

5    9.7 

8    8.2 

28    0.0 

30  22.5 

18  23.2 

21  21.8 

11    6.8 

14    5.3 

Nov.     2  21.0 

Nov.     6  19.5 

24  20.4 

27  18.9 

17    3.8 

20    2.3 

8  18.0 

11  16.5 

30  17.5 

Feb.      2  16.0 

23    0.9 

25  23.4 

14  15.0 

17  13.6 

..       5  14.6 

8  13.1 

28  21.9 

May 

1  20.4 

20  12.1 

23  10.6 

11  11.7 

14  10.3 

May 

4  18.9 

7  17.4 

26    9.1 

20    7.6 

17    8.9 

20    7.4 

10  15.9 

13  14.5 

Dec.     2    6.2 

Dec.     5    4.7 

23    6.0 

26    4.5 

16  12.9 

19  11.5 

8    3.2 

n  1.8 

1    3.1 

Mar.      4    1.6 

22    9.9 

25    8.5 

14    0.3 

16  22.8 

7    0.2 

9  22.7 

19  21.4 

.    22  19.9 

12  21.3 

15  19.8 

Oct. 

4  12.0 

Oct. 

7  10.5 

25  18.5 

.  28  17.0 

18  18.4 

21  16,9 

10    9.0 

13    7.5 

31  15.6 

a4  14.1 

[n  the  above  diagram  the  central  circle  represents  the  planet. 
The  sidereal  period  of  the  satellite  of  Neptune  is  5^  21^.044. 
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GREENWICH  MEAN  TIME. 


PLANETARY  CONFIGURATIONS. 


d 
iie23    - 

26  14 

28 

ly   3 

4 


h    m 


2 
22 
20 


37 


1  35 


5 
6 
9 

9  12  25 
10    4  50 


14  15 
2  20 


10  15    - 

11  22    - 
14  22  16 

17  5    - 

25  8  23 

26  21    - 

27  9    - 
30    8    - 

Bg.   3    7  51 
3  23    0 

5    1- 

5  21  59 

6  16  - 
6  19  25 
8  19  47 

11  2    - 

12  14  2 

13  10  - 

18  4  - 

19  1  - 

21  15  54 
24  11  - 
27  0  - 
30  23  11 
pt.  1  13    - 

2  6  12 

3  6  0 

3  9  1 

4  12  21 
4  14  - 

10  5  - 
10  8  44 

14  21  - 

15  0  - 
15  19  - 


51 


17  19 

18  0 

19  15  - 

23  8  46 

24  19  - 
27  12  14 
29  13  25 


C      Par.  eel.  wis,  at  Wash. 
4  50  Superior. 
<5S(C S-5  59 

9      Greatest  Hel.  Cat  N. 

®     in  Aphelion. 


69(L 
4»C 
6\<L 


9 
% 
S 


-36 
■f  0  19 

5 

3 

5 


■f 
■f 
■f 


18 
41 
21 


cT      intJ 

(J  5  W 8   +  1  55 

6^<L cf   +5  12 

(5«b 8  +0  26 

<5SC S  -  5  53 


4  9  2/,.. 
5     in?J 

6'^(L  .  .  . 
69(L  .  .  . 


9    -  0  36 


? 


+  0  68 
+  127 


5 

<JWC 

5 

6S<L 
9 

<PSO 


Greatest  elong.  E.  27  21 

V+344 

in  Aphelion. 

•  ••••••.■J   +  ^  ^^ 

8+3    2 


in  JJ 
Stationary. 


(f   +  3  42 


4SC 5  -5  47 

4  9W 9    +  0  37 

8      Greatest  Hel.  Lat.  S. 

61l(i 5r  +  1  37 

d  8  O  Inferior. 


49C 


?t 


3  52 
5  36 


6h^ h   +5  48 

48C 8+1  48 


69h 


9-05 


8      Stationary. 

dcTC cf+149 

4  8  9, 8  -  1  20 

8  inO 

9  in  Perihelion. 


E     Greatest  elong.  W.  17  52 
(C S    -  5  48 

8      in  Perihelion. 

0     enters  ^y  Autumn  com. 

(589 8   +0  20 

6%(L :^  +  2  13 

14VC V+4    7 


d     h   m 

Sept.  29  22    - 

30  21  22 

Oct.    3  16  42 

4    2  57 

7  22    - 

8  8- 

9  5  54 
15  0  - 
15  9  52 

23  9    - 

24  23  7 
26  20  37 
28    8  32 

Nov.  2    1- 
2  14    - 


3 
3 
3 
4 

7 


1    0 

3    - 

12    - 

12  20 

520 


11  17  40 
11  23  - 
16  13    - 

20  13    - 

21  7  39 


42 


22  23 

23  4 

23  12    - 

24  18  39 
29  16    - 


Dec.   2  23    - 

3  -    - 
'      3    8  25 

4  22    9 
6    6  28 


8  13 

9  0 

10  3 

11  23 

14  12 

15  21 

16  14 
18  4 
18  13 
18  19 

20  13 
22  3 
22  3 
26  21 
28  10 
31    1 


25 


31 


35 
30 
42 


41 


8  Greatest  Hel.  Lat.  N. 

rfbC.... h+6    9 

(59C 9   +6  54 

4SC 8   +7    7 

9  Greatest  Hel.  Lat.  N. 

02/0 

<5<?C <y-0  19 

(5  80  Superior. 

(5©C 8-5  57 

8      inW 

6%(L 3{  +  2  40 

d  VC V  +  4  22 

6h<i h   +6  31 

n*0 

8  in  Aphelion. 

(59C 9   +4  26 

'U     Stationary. 

S      Stationary. 

(58(C 8+0  24 

<5cf(C <r-2  29 

(5S(C S-6    6 

f      Stationary. 
0 

n»20 

6%(L 5*  +  248 

$      Greatest  Hel.  Lat.  S. 

c5WC V  +  431 

4  90  Superior. 

(5bC b   +  648 

S      Greatest  elong.  £.    21  30 

9  in» 

?Ann.  eel.  invis.  at  Wash. 
C 9-0    2 

($8C 8   -3  31 

<$cfC cr-4  29 

b      Stationary. 

6h<L S-6    9 

b      Stationary. 

8      in(2 

(f      Greatest  Hel.  Lat.  S. 

(589 8+148 

S      in  Perihelion. 

4  50  Inferior. 

6%(L 2^+289 

%     inJi 

<5  VC V+429 

<5bC b   +654 

0     enters  VJ^Winter  com. 

$      Greatest  Hel.  Lat.  N. 

^      Stationary. 
(58C 8+2  16 
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OBSERVATORIES,  1918. 


9.9WS01 
9.999411 
9.999387 
9,99934fi 
9.999338 

9.»993«)  H 

9.B99307  H 

9.9993ie  - 

0.000052  H 

9.999040  H 

9!»994ie 
9.999167 
9.999391 
9.999335 


0.000170 
9.999a49 
9.999130 
9.999281 
9.999341 

9.999342 
9.990042 
9.999007 
9.999126 
9.999691 

9.999131  ■ 

9.999123  ■ 

9.999217  ■ 

9.999091  ■ 
9.999340 

9-999548 
9.999421 
9.999464 
9.999153 

9. 999466 


h  0  7  0.1 

-  9  14  2O.07>! 

-  9  14  20.17' 
i  +  4  55   7.1i« 

h  4S4S0.97' 

-  OU   8J8 
I-  e  20  6.S9<I 

+  S  20  2.93 
4  60  6.93' 

4  50   4.67/ 

5  S4  65.27« 
5  63  35Jlr 
0  45    1.30 

4  M  11.73* 
0  28S5.4  ( 

13463     ' 

5  6  29.1  f 
0  43  33.57c 
0    8  88.0 

+  6  66    7.4 

0  67.74 
I  .f  8   0   2.72 

-  0  63  »4.B0< 
1  -  0  63  34.41 

-  0  63  27.40 

-  0  63  54.2 
-0  29  45.70' 

-  0  23  57.13 
<-  0  81  40.9 

>  +  546   5     < 

4  66  23.6 

4  61 16.72 

0  28  23.17 

+  02    6.51 

+  4  44  19.1  « 

4  44  15.0 
0  40  31.02 

0  35  15 

1  8    8.72 
-10  12    6.17 

0  17  26.05 

0  17  28.02 

1  16  15.3 
0  0  22.75 
4  44  31.06 

1 13  54.76 

0  33  14.9 

1  0  20.70 

2  24  55,75 
+  6  14    6.33 


aCanlaroMamt. 

*  TnoMt  plBT. 
1 0rrle  SyngrtM. 
IC«il«olliiatrini«il 
iCunwrarobnrt'ator 
I  Floor ot nuridlsiira 
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0B8EEVAT0EIES,  1918. 


1   KBta. 

No. 

Ftao». 

UUluda. 

Redurtlon 
loOnon- 

AlU- 
tud« 

(/iSS&„ 

Lonjitad.       X^ 
OwenwWi,         j^ 

u^at. 

(Jfttn.). 

OdUlMk). 

'"■« 

61 

Chica^,  111 

Christiania,  Norway .     . 

+41  50    1.0 

-11  31.2 

9.999352 

+6  50  26.84      +3T,S: 

52 

+59  54  44.0  = 

-10    4.G 

■  "as" 

9,998908 

-0  42  63.50" 

-7.C6 

53 

Cinciuuali,  Ohio  .    .     . 

+30    8  19.8  b 

-11  20.7 

247* 

9.999437 

+5  37  41.40* 

+,55,48 

54 

Cintiimati,  Ohio  .     .     . 

+39    6  26-5 

-11  20.5 

9.999421 

+5  37  59.00 

*-AM 

55 

Cleveland,  Ohio  .    .    . 

+41  30  14.5  « 

-11  30.2 

'215  e 

9,999375 

+5  2«  25.88  < 

+5J.6! 

66 

Clinton,  N.  Y.       ... 

+43    3  17,0 

-11  33.9 

276 

9.999340 

+5    1  37.45 

+49i5 

67 

Coimbni,  Portugal    .    . 

+40  12  24,5 

-11  25.8 

99 

9.999400 

+0  33  43.1 

*SM 

66 

Columbia,  Mo.      ... 

+38  56&1.7'' 

-11  1B.7 

225* 

9,990440 

+6    9  18.33  d 

+80,67 

69 

Columbiu,  Ohio  .    .    . 

+39  59  50.4  d 

-U  24.7 

233  rf 

9.999414 

+5  32    2.60  << 

+54  5S 

60 

Denmark. 

+56  41  12,6 

-10  48.6 

14 

9,999005 

-0  50  18.69  / 

-8,28 

61 

-31  25  15.5  C 

+10  18.0 

434  ff 

9.999634 

+4  16  48.22  0 

+42.1) 

62 

+50    3  52.0" 

-11  25.2 

221" 

9,999157 

-1  19  50.27" 

-13,12 

63 

+54  2t  18.0 

-10  59,6 

9,999036 

-1  14  39.6 

-12,21 

64 

+30  18  51.8  " 

-10    5.3 

681  ft 

9,999676 

-5  12  11.78* 

-513 

65 

+39  40  36.4  " 

-11  23.3 

1644- 

9,990518 

+6  59  47.72" 

+S8.« 

66 

+4136    0 

-U  30.5 

286 

9,999378 

+6  14  30.56 

+61,8 

67 

+58  22  47,2" 

-10  22.1 

67" 

9,998945 

-1  46  53.22" 

-17.51 

68 

.     . 

+51    2  16.8 

-11  20.8 

121 

9,999126 

-0  54  54.74 

-9,0! 

69 

+53  23  13.1" 

-11    6,7 

86" 

9,999066 

+0  25  21.1   a 

+  4.16 

70 

+57    S  36 

-10  34,8 

141 

9,098979 

+0    9  40.0 

+  IM 

71 

+54  46    6.2  i 

-10  56,4 

107* 

9,099033 

+0    6  19.75  i 

+  1,« 

72 

DuBHeldor  .                 .     . 

+51  12  25.0  ( 

-11  11(,» 

4fl' 

9,999117 

-0  27    2.69 ' 

-4,44 

73 

Edinbui^h,  Scotland    , 

+55  55  30.00 

-10  46,5 

134" 

9,999007 

+0  12  44.32" 

+  2,09 

74 

Edinburgh,  Scotland    . 
Etmiiu,N.V 

+55  57  23.2  " 

-10  46,2 

106  0 

9,998995 

+0  12  43.05" 

+  2.M 

75 

+42    6  25     , 

-11  31-0 

9.999345 

+5    7  13.90 

+50,4? 

76 

Evanston,  111.      ... 

+42    3  33.4 

-11  31,8 

175 

9,999358 

+5  50  42.3 

+57.61 

77 

+35  12  30.5 

-10  51.7 

2210 

9,999667 

+7  26  44.58 

+73,31 

78 

+39    8  13.2  r 

-11  20.7 

165 

9.999431 

+5    8  47.73 

+50,n 

79 

+42  52  46.2 

-11  33.6 

152 

9,999336 

+5    8    1.00 

+50,60 

80 

Geneva,  Sffitzerland     . 

+46  11  59.30 

-U  35,2 

407" 

9.999268 

-0  24  36.61" 

-4,04 

81 

Genoa,  Italy    .... 

+44  25    9.3  0 

-U35  5 

105 

9,990293 

-0  35  41.28" 

-5.S6 

82 

Gt-orgutown,  1>.  C.    ,     . 

+33  54  26.7  >> 

-11  19,5 

47 

9,099429 

+5    8  18.26  (• 

+50,65 

Glaj<BOw,  Mo 

+39  13  45.6 

-1121.1 

227 

9,999433 

+6  11  18.08 

+fll,« 

84 

Glaegow  St-otlauU    ,     . 
GoLha,  Germany  .     .     . 

+55  52  42.8  a 

-10  46,9 

55P 

9,999003 

+0  17  10.55" 

+  2.82 

85 

+50  56  37.9  1 

-1121,2 

322" 

9.999142 

-0  42  50.51 1 

-  7,W 

86 

Gotha,  Germany  .    .    . 

+50  56    4.4  1 

-1121,2 

360  J 

9,999145 

-0  42  55-09  / 

-7.(» 

87 

+51  31  48.1  fl 

-11  18.2 

1619 

9,999116 

-0  39  46.22  fl 

-6,53 

88 

+39  38  46.6  0 

-1123,1 

2G2" 

9.999425 

+5  47  24.36" 

+57,0- 

89 

.       .    i<i    - 

+51  28  38.2" 

-1118,5 

49" 

9,999110 

0    0    0,00" 

0-00 

00 

+53  33    6-0 

-11    5.0 

25 

9.999067 

-0  39  53.60" 

-  655 

91 

Hambiu^,  Germany 

+53  32  51.3'' 

-11    5,6 

30  d 

9,999058 

-0  30  53.46'' 

-6,i) 

92 

+43  42  15.3 

-1134,8 

183 

9.999317 

+4  49    8.02 

+47,56 

93 

HavenorJ,  Pa.     ... 

+40    0  40.1r 

-11  24,8 

9,999398 

+5    1  12,70' 

+49.48 

94 

Heidelberg,  Baden   .     . 

+49  23  55.2  • 

-11  27,8 

*667« 

9,999193 

-0  34  53.13* 

-5.7 

96 

H«idclbeig,  Baden  .     . 

+49  23  55.7  ' 

-11  27.8 

570' 

9,999198 

-0  34  62.96 « 

-5.73 

96 

ni'idelberR.  Baden  .     . 

+49  24  34.3  ' 

-11  27.8 

126' 

9,999163 

-0  34  46.80  t 

-5.7 

97 

Uelaingfora,  Huland      . 

+60    9  42.3" 

-10    1,5 

33" 

9,998903 

-1  39  49.10" 

-16,41 

98 

Hen5uv,  Hungary      .     , 
Hong  Kong,  China  .     . 

+47  15  47.4 

-11  33,7 

229 

9,999229 

-1    0  24.7 

-10.9 

99 

+22  18  13.2  1 

-  8    7,4 

33J 

9,990793 

-7  36  41.86/ 

-75.0 

100 

lo«a  City,  Iowa  .     .     . 

+41  40    0 

-11  30,7 

183 

9.909369 

+6    6    6 

+60,1 

<>M«rlillBndrrla. 
tCiHiWroldonie. 
'2oDE(h  Ulofiajpe  piar, 
*TranSt  IBM. 
•OtMsrvBlory  bwicb  nu 
/Center  of  oDserv  story. 
fOld  maidiaa  circle. 


t  Floor  of  maidian  drew  room. 

1  Positfoa  of  mmldlaa  iHrcla  balOn  i:^ 

r  Zenltli  lalMcope. 

•  Bapaold  maridlAn  olRda. 
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Authority  for — 


Latitude. 


Longitude. 


U.  S.  Lake  Survey,  1864. 
Aslron.  Nach.,  Nr.  3193, 1893. 
Pu6/ia2fiorw  of  the  Ob8.,1908. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 

Astrtm.  Nach.,  Nr.  2553, 1883. 
Eph.  Astron.  de  Coimhra,  1889.| 
Trans.  Acad.  o/8ci.  ofSt.  Lovis,  1891. 
Letter  from  Director,  1913. 
British  Nautical  Almanac, 

Remltados  del  Obs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Oreat  Trig.  Survey  of  Indian  19tM. 
Letter  from  Director,  1913. 

La  Oba.  Astron.,  Bruxelles,  1907. 
PiMibUiorten  der  Sternw.,  1911. 
68  t  Berliner  Jahrbuch. 

Trans.  Royal  Dublin  Soc.,  1RS9. 
I/etter  from  Royal  Astronomer,  1997  ' 


Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  043, 1848. 
Afonthlf  Notices,  R.  A.  8.,  1907. 
Monthly  Xotius,  R.  A.  g.,  1836. 
Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
BritLnh  Nautical  Almanac. 
See  footnote  (i). 
Les  Obs.  Astron.,  Bnixelltb,  1907. 
Menioire  par  J.  Pidoux,  1900. 

Letter  from  Director,  1897. 
See  i»>olnote  («). 
Astron.  Nach.,  Nr.  2625, 1884. 
First  Glasgow  Catalogue,  1870. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Aslrua.  Nach..  Nr.  4428, 1910. 
Letter  from  Dire<Uor,  1912. 
Greenwich  ObservalUnis,  1910. 
Letter.  Director  new  Obs.,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proi\  Avur.  Ph.  Soc.,  1883. 
I-«etter  from  Director,  1913. 
PtOlili.  its  Obs.,  KdnigshM,  1902. 


91 
92 
93 
94 
95 

96 
97 
98 
99 
100 


Smithsonian  Report,  1886. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astronomical  Journal,  1897. 
Astronamical  Jowmal,  1854. 
Letter  from  Director,  1913. 

Astron.  Nach.,  Nr.  2553, 1883. 
Eph.  Astron.  de  Coimbraj  1889. 
Trans.  Acad.  ofSci.  ofSt.  Louis,  1894. 
letter  from  Director,  1899. 
Astron.  Nach.,  Nr.  3993, 1905. 

Resultados  del  Obs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  from  Supt.  of  Survey,  1913. 
Letter  from  Director,  1913. 

Les  Obs.  Artron.,  Bruxelles,  1907. 
Astron.  Nach..  Nr.  3993, 1905. 
Berliner  Jahrbuch. 
Trans.  Royal  Irish  Acad.,  1838. 
Letter  from  Royal  .Vstronomer,  1897. 

Letter  from  Director,  1913. 
I.ietter  from  Director,  1913. 
letter  from  Director,  1913, 
Edinburgh  Observations,  1858. 
Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
British  Nautical  Almanac. 
See  footnote  (*). 
Les  Obs.  Astron.,  Hruxellc^,  1907. 
Astron.  Nach..  Nr.  3993, 1906. 

Astron.  Nach.,  Nr.  3993, 1905. 
See  footnote  («). 
Washington  Observations, IS77. 
Monthly  Kotkes,  R.  A.  8.,  1S65. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Astron.  Nach..  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Greenwich  Observations,  1910. 
Astron.  Nach.,  Nr.  3993, 1905. 

Ijetter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer.  Ph.  Soc.,  1883. 
Letter  from  Director,  1913. 
Publik.  des  Obs.,  Kbnigsiuhl,  1902. 


DMCriptlon. 


<»  Dearborn  Observatory. 
University  Observatory. 
Cincinnati  Obs.,  since  1873. 
Cincinnati  Obs.,  before  1873. 
Case  Obs.,  Case  School  of  Appl'd  Set* 

Litchfield  Obs^  Hamilton  CoUesa. 
University  Observatonr. 
Laws  Obs.,  Univ.  of  llo. 
McMUlin  Obs.,  State  Univ. 
University  Observatory. 

National  Observatory. 
Imperial  and  RoyalObe. 
Obs.  of  the  School  of  Navigation. 
Uaif;  Obs.,  Tri^^  Survey  of  India. 
Chamberlin  Obs.,  Unir.  of  Denver. 

Drake  Univ.  Obs. 
Imperial  University  Obs. 
^  Baron  Engelhard t's  Obs. 
Dunsiak  Obs.,  Trinity  ^'oUege. 
c  Lord  Crawford's  Obs. 

University  01)8erv«*ory. 
Municipal  Obs.,  Bilk. 
Royal Obs.since  1S95;  Blackford  HID. 
d  Hoj-al  Obs.  before  1K95;  CaltonHUL 
Eluiira  College  Obs. 

Dearborn  Obs.,  North  Westem  Univ. 
Ix)well  Obser\'atory. 
Internal ional  Jjal.  Obs. 
Smiili  Observatory. 
Miinici])iil  Observatory. 

Ilydrographic  Institut^R. 
Georj^etowu  College  Obs. 
Morrison  01>servatory. 
University  Observatory. 
Ducal  Obs.  since  1857. 

Ducal  Obs.  before  1857 
Royal  University  Obs. 
McrKim  Obs.,  De  PauwUiiv. 
/  Royal  Observatory. 
0  Hamburg  Observatory  before  I<N10. 

A  Imperial  Marine  Obs. 
I  Shiittuck  Ob8.,  Dartmouth  College. 
j  liaveri'ord  College  Obs. 
'  Astron.  Institute,  KOnigstuhl  ObB. 

Astrophys.  Inst.,  KOnigstuhl  Obs. 

» Dr.  Wolf's  Obs.  before  1898. 
Imperial  Univ.  Obs. 
Astrophysical  Obsor\'atory. 
Colonial  Observatory. 
01m.,  Univ.  of  Iowa. 


PxMik.  Aes  Obs.,  Koniystuhl,  1902.  Publik.  des  Obs.,  KdrUffstuM,  1902. 

Letter  from  Director,  1913.     i  Astron.  Nach.,  Nr.  3993, 1905. 

Astron.  Nach.,  Nr.  2(>33. 1884.  1  British  Nautical  Almanac. 

Hong  Kong  Observations,lS97.  IxHter  from  Director,  1897. 

Les  Obs.  Astron.,  Bruxelles,  1907.  Les  Obs.  Astron.,  Bmxelles,  1907. 

a  Transferred  to  Evanslon,  111.,  in  1887. 
b  Instruments  transferred  to  Univ.  of  Kasan  in  1897. 
e  Instruments  transferred  to  Royal  Obs.  ut  Edinburgh  in  1896. 
d  City  Obs.  Fince  1896. 

e  Based  upon  data  from  the  IT.  S.  C.  and  G.  Survey. 
/Potot  ofreferenoe  before  1851, 7i  ft.  N.,  19  ft.  W. 
g  Kt  Beri^orf  since  1909. 
*  Transit  instrument  before  19a<*,  o".5  N.,  O-.W  W. 

i  Instruments  traasfcrred  to  the  .Vstroph.vsic;!!  Institute  of  the  KQnle&tuhl  Qb&.  Va\SfK». 
SResuitate  (fes  InfernationaUn  Breilfinnienstef,  IW^lWi. 
^Resultate  des  Internationalen  BreitcmHcwtts,  Band  1 ,  \9Q&. 
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lUte 

No. 

PIMS. 

UUtude. 

IMuotloD 

toO«>cm- 

Altl- 
toda 

„iK. 

tkatna 

(Jftttn), 

•UUtidi). 

aiMDwtA. 

B.T.11S. 

101 

Ithaca,  N.Y 

+42  26  47.30 

-11  32"« 

256  a 

9.999354 

+6    6  55''.99" 

+sajt 

102 

Ithaca,  N.Y 

+42  26  51.4 

-11  32.6 

9.999337 

+6    6  56.47 

+50a 

103 

Indkfl    . 

+18  24  51    6 

-  6  65.9 

■5466 

9.999892 

+5  11  29.48* 

+51.17 

104 

Jena,                         .    . 

+60  55  34.9  c 

-11  21.3 

165  c 

9.999132 

-0  46  20.22  < 

-m 

106 

Jena,                         .    . 

+50  65  35.8 

-11  21.3 

165 

9.999131 

-0  46  20.31 

-7J1 

106 

Jena.                         .    . 

+60  56  11.0 

-11  21.3 

174 

9.999132 

-0  46  20.73 

-7.« 

107 

-2610  54.6'' 

+  9   9.8 

1804  d 

9.999840 

-1  62  18.0  <* 

-18-41 

106 

+46  3141.7  6 

-11  34.8 

117  « 

9.999240 

-1  15  64.12  6 

-12.47 

10» 

+55  50  20.0  / 

-10  47.3 

98/ 

9.999007 

-3  15  16.61  / 

-32« 

110 

KHaB,Bu»da     .    .    . 

+55  47  23.90 

-10  47.7 

79  0 

9.999007 

-3  16  29.000 

-32.11 

111 

Kew,  England     .    .    . 

+5128   6 

-11  18.6 

10 

9.999108 

+0    1  15.1 

+  0.11 

112 

+50  27  10.0" 

-11  23.5 

179/ 

9.999146 

-2    2    0.66/ 

-20JM 

113 

a  .    .    .    . 

+54  20  27.6  / 

-10  69.7 

52/ 

9.999040 

-0  40  35.45  / 

-e.«7 

114 

+47  41  54.8 

-11  32,8 

9.999202 

-1  18  11.7 

-I2il 

115 

+54  42  50.5  / 

-10  56,8 

■m/ 

9.999029 

-1  21  68.97  / 

-13.47 

116 

+48    3  23.1/ 

-11  32,0 

334/ 

9.999220 

-0  56  31.58  / 

-i3t 

117 

^ 

-34  54  31-6  " 

+10  62.2 

18* 

9.999525 

+3  51  44.8   k 

+38.01 

118 

+52    9  19.8  / 

-11  14.6 

8/ 

9.999090 

-0  17  66.15/ 

-2» 

119 

Leiprig,  Saxony  .    .     . 

+61  20    5.9  ' 

-11  19.2 

119' 

9.999118 

-0  49  33.92 ' 

-8.14 

120 

Leipdg,  Saxony  .     .     . 

+51  20  20.1 

-11  19.2 

9.999110 

-0  49  29.92 

-8.B 

121 

+50  37    6 

-11  22.8 

127 

9.999137 

-0  22  15.44 

-3.es 

122 

Wugal 

+38  42  30.5 1 

-11  18.5 

95' 

9.999437 

+0  36  44.68 1 

+  6.« 

123 

+53  24    4.8 

-11    8.8 

61 

9.999064 

+0  12  17.33 

i-2M 

124 

+53  24  47.8 

-11    6-5 

9.999059  1  +0  12    0.11 

+  1.97 

125 

Lund,  Sweden     .    .     . 

+55  41  51.6  < 

-10  48.5 

'  '38 

9.999006  1  -0  52  44.97  ' 

-8.(7 

126 

Lund.  Sweden     .    .     . 

+55  52  12.0 

-10  47-0 

9.999000 

-0  62  47.50 

-  8.67 

127 

Austria  . 

+44  32  11.0 

-11  35.5 

"  42 

S. 999286 

-0  67  52.41 

-9-51 

128  '                              ... 

+45  41  41.0 

-11  36.5 

299 

9.999274 

-0  19    8.52* 

-3.14 

129 

+43    4  36.8/ 

-11  33.9 

292  1 

9.999340 

+5  57  37.90/ 

+58.7S 

130 

■     -    ■ 

+13    4    8.0/ 

-  6    6.5 

7 

9.999926 

-5  20  69.14 

-52.78 

131 

Madrid.  Snain      .     .     . 

+40  24  30.0" 

-11  26.4 

655" 

9.999433 

+0  14  45.09" 

+  2.4J 

132 

+  14  34  41 

-  5  38.2 

3 

S. 999908 

-8    3  54.2 

-78.48 

133 

;£s 

+38    5  55.8 « 

-11  15,0 

18" 

9.999447 

+8    9    6.63" 

+80.K 

134 

+54  10  31.8 

-U    1,0 

45 

9.999044 

+0  33  48.4 

+  5.56 

135 

Maneillee,  Fmnco    ~ 

+43  18  19    / 

-11  34,3 

750 

9.999320 

-0  2L  34.55  / 

-  3.S4 

138 

Maraeilles.  France    .    . 

+43  17  52 

-11  34,3 

27 

9.999317 

-0  21  28.1 

-3.S3 

137 

-20    5  39 

+  7  27,7 

54 

9.999832 

-3  50  12.6 

-37ia 

138 

-37  49  53.2  P 

+11  13.4 

28  J 

9.999454 

-9  39  63.92  P 

-95.26 

13fl 

+48  48  18 

-11  29.8 

162 

9,999185 

-0    8  55,6 

-  1.4 

140 

Middletown,  Conn.  . 

+4133  16,0    : -11  30,4 

9.999359 

+4  50  37.18 

+47.7 

141 

+45  27  59,3    i-U  35.6 

120      9.999268 

-0  36  45.860 

-6.01 

142 

+44  68  40.0'' 

-LI  36,7 

260  •■  1  9.999290 

+8  12  66.84  r 

+61.2! 

143 

+39    8    3.81 

-LI  20.7 

62    19,999424 

-9  24  30.75 

-92.7 

144 

+44  38  51.4 

-11  35.6 

64    (9,999285 

-0  43  43.40 

-  7.1! 

14fi 

+45  30  20     ' 

-11  35.6 

57  '    9.999262 

+4  54  18.63  « 

+48.3! 

146 

Riuvia 

+55  45  19.5 

-10  48.0 

150/19.999012 

-2  30  17.03  / 

-24.« 

147 

Dal.  . 

+37  20  25.6  ' 

-U  10.4 

1284  •■ :  9.999552 

+8    6  34.80'' 

+79.K 

148 

+34  12  59.5  ( 

-10*6.2 

1799 '  1  9.999663 

+7  52  14.33  ' 

+77.5( 

149 

Mount  WilBon.  Cal*.  '. 

+34  12  55 

-10  46.1 

1727  •19.999658 

+7  52  14.3 

+77.S 

150 

Miiuieh,  Bavaria      .     , 

+48    8  45.5  » 

-11  31.7 

5-29  t 

9.999227 

-0  46  26.02  ' 

-  7.« 

Photompble  cqnitorlal,  41  tttt  st 
of  prlmB  vstkal  titDalt. 
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Autbority  far~ 


Latitude. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
Memoirs,  R.  A,  S,,  1879. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  IMS. 

V.  J.  S.  Astron,  Gesdl.,  1910. 
Transvaal  Obs.  Circular,  1910. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Publicationa  of  ih^  Obs.,  1911. 

Letter  from  Director,  1897. 
Anmla  de  V  Ob».,  Vol.  IV,  U03. 
Lea  ObB.  Attron.,  Bruxdles,  1907. 
Lea  Oba.  Aatron.,  Bruxfllles,  1907. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Letttf  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

Lea  Obe.  Aatron.,  Bruxelles,  1907. 
Letter  from  Director,  1913. 
JfoMMy  ybtkea,  R.  A.  8.,  1894. 
British  Navtieal  Almanac,  1872. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
Publieationsoi  the  Oba..  1892. 
Oreat  Trig.  Survev  of  India,  1906. 

Annuario  del  Obs.,  1912. 
Lea  Oba.  Aatron.,  Bmxellee,  1907. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  768, 1851. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Mag.  and  ICeteor.  Reaulta,  1908. 
Astron.  ResulU,  1881-84. 

Lea  Oba.  Aatron.,  Bruxdles,  1907. 
Letter  from  Director,  1894. 

Pubbl.  del  R.  Osserv.,  1914. 
Letter  from  Director,  1913. 
See  footnote  (*). 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 

Lea  Oba.  Aatron.,  Bruxelles,  1907. 
Publications  of  the  Obs.,  1900. 
Astrophysical  Journal,  1906. 
Letter  from  C.  G.  Abbot.  1912. 
Letter  from  Director,  1897. 


Lomeltude. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
See  footnote  («). 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

V.  J.  S.  Astron.  Gesell.,  1910. 
Transvaal  Obs.  Oireular,  1910. 
Letter  from  Director,  1913. 
Publications  of  the  Ob8.,1911. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Lea  Oba.  Aatron.,  Bruxelles,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 

Astron.  Nach..  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter,  Director  new  Obs.,  1913. 

Lea  Oba.  Aatron.,  Bruxelles,  1907. 
Astron.  Nach.,  Nr.  3202, 1893. 
Ifontkif  Kotkea,  R.  A.  S.,  1894. 
British  Nautkal  Almanac,  1872. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1897. 
Astron.  Nach.,  Nr.  3202. 1893. 
Letter  from  Director,  1912. 
Oreat  Trig.  Survey  of  India,  1901. 

Asti^n.  Nach.,  Nr.  3993, 1905. 
Lea  Oba.  Aatron.,  Bruxelles,  1907. 
Lick  Obs.  BulleHn,  1908. 
British  Nautical  Almanac,  1901. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Mag.  and  Meteor.  ReauUa,  1908. 
i  Aatron.  ResulU,  1881--84. 
Lea  Oba.  Aatron.,  Bruxelles,  1907. 
Ivetter  from  Director,  1894. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Lea  Oba.  Aatron.,  Bruxelles,  1907. 
Letter  from  Director,  1913. 
U.  S.  C.  and  G.  S.  Report,  1807. 

Astron.  Nach.,  Nr.  3993, 1905. 
U.  S.  C.  and  O.  8.  Report,  1897. 
Astrophysical  Journal,  1906. 
Letter  from  C.  G.  Abbot,  1912 
Astron.  Nach.,  Nr.  3993, 1905. 


DMcr^tion. 


<»  Fuertes  Obs.,  Cornell  Univ. 
6  Fuertes  Obs.,  Cornell  Univ. 
Mr.  Hall's  Obs..  Montego  Bay. 
Univ.  Obs.,  since  1888. 
Univ.  Obs.,  before  1888. 

The  late  Dr.  Winkler's  Obs. 
Union  Obs.,larmerlyTra&svaaI  Obs. 
Archiepiscopal  fiaynald  Obs. 
Engelhardt  Obs.,  Univ.  of  Kasan. 
University  Observatory. 

Meteorological  Obs.,  London. 
Imperial  Univ.  Obs. 
^  Royal  University  Obs. 
Near  Asz6d,  Hungary. 
Rojral  University  Obs. 

Obs.  of  the  Benedictines. 
National  Univ.  Obs. 
University  Observatory. 
University  Obs.,  since  1861. 
University  Obs,,  before  1861. 

University  Obs.,  Cointe. 
Obs.  of  Lisbon. 
Bidston,  Birkenhead,  since  1867. 
Liverpool  Obs..  before  1867. 
Royal  Univ.  Ods.,  since  1867. 

Royal  Univ.  Obs.,  before  1887. 
Mauora  ObservTttory. 
Obs.  of  the  Univ.,  St.  Genis  Laval. 
Washburn  Obs.,  Univ.  of  Wis. 
Obs.  founded  by  East  India  Co. 

Astron.  and  Meteorolog.  Obs. 
Meteorological  Observatory. 
Chronom.  and  Time  Sta.,  Navy  Yd. 
Col.  Cooper's  Observatory. 
See  footnote  («). 

See  footnote  (/). 

Royal  Alfred  Obs. 

0  Government  Observatory. 

Seine-et-Oise,  near  Paris. 

Wesleyan  University  Obs. 

Royal  Observatory,  Brera. 
Obs.  Univ.  of  Minn. 
International  Lat.  Obs. 
Royal  Univ.  Geophysical  Obit. 
McGill  University  Obs. 

Obs.  of  the  Imperial  Univ. 
Lick  Obs.,  Univ.  of  Cal. 
Solar  Obs.,  Carnegie  Inst. 
Branch  of  Smithson.  Astrophys.Obs. 
Royal  Ob8er\'atory. 


a  Since  1902. 

b  Before  1902. 

eBritiah  Report  on  Transit  of  Venua,  1882. 

d  Old  position  of  meridian  clrclo,  0".9  N.,  0^.12  E. 

•  National  Obs.,  Univ.  of  Aix-MarseiUes,  since  1964-46. 
/National  Obs.,  at  Accoules,  before  1864-66. 

9  Transferred  from  Williamstown  in  1861. 

*  Reaultate  des  InternationaUn  Breitendienatea,  1900-1908. 

<  With  the  new  values  of  the  longiUides  of  Adelaide  Qjkd  ^^diivs . 
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No. 

Latitude. 

S-SS 

^ 

(/^^ 

^-"ssr 

Ctok 
wfchlii 
Lool 

I«Umde. 

[UMn). 

«u(h«b): 

B.T.M.S. 

151 

+40  51  48.3 

-11  28.1 

164 

9.999388 

-0  57    l'.70» 

-957 

152 

+36    S  64.4  6 

-11    2.0 

172  e 

9.999506 

+5  47  12.2 

+57.W 

153 

+46  59  50,6 

-11  34.1 

488 

9  999254 

-0  27  49.80'* 

-4.ST 

154 

+40  30    1.4  !■ 

-11  26.7 

216 

9.999387 

+4  57  47.45  6 

+48.M 

155     New  Haven,  Conn.  .    . 

+41  19  22.3 

-11  29.6 

40 

9.999308 

+4  61  40.68 

+4T.J2 

156 

New  Haven,  Conn.  .    . 

+41  18  36.5 

-11  29.6 

9.999365 

+4  51  42.16 

+47.»S 

157 

New  York,  N.Y.    .    . 

+40  48  34.6 

-11  27.9 

■  25 

9-999380 

+4  55  60 

+48.M 

15S 

New  York,  N.  Y.      .     . 

+40  45  23.1 

-11  27.7 

9-999379 

+4  55  53.64 

+4S.n 

15» 

+43  43  16.8  < 

-11  34.8 

378 

9.999330 

-0  29  12.15  * 

-4,80 

160 

+46  58  22.1 

-11  34.2 

56 

9.B99225 

-2    7  53.78" 

-21.01 

161 

+42  19    1.S& 

-U  32.4 

70  6 

9.999345 

+4  50  33.10  6 

+47.7S 

162 

+44  27  41.6/ 

-11  36.5 

290/ 

9.999306 

+6  12  35.92  / 

+61.21 

163 : 

+37  48    5     ■* 

-11  13.2 

lid 

9.999454 

+8    9    6.55'* 

+S0.3S 

164 

+46  28  37.5 

-11  3*9 

9.999234 

-2    3    2.18  6 

-2o.a 

165 

OdoBsa;  RuBsia     .    .    . 

+46  28  36.T<i 

-U  34.9 

■   '55d 

9,999237 

-2    3    2.04  <« 

-20.21 

166 

0-Gvalla,  Hungary  .     . 

+47  52  27.3 

-11  32.4 

113 

9.999206 

-1  12  45.49 

-n.» 

167 

Omha,  Nebr.      .     .    . 

+41  16    5.6  6 

-11  29.5 

3446 

8.999390 

+6  23  46.96  6 

+63.a( 

168 

Orono,Me 

+4454    0 

-11  36.6 

38 

9.999277 

+4  34  40.3 

+45.U 

169 

OtWwft,  Canada  .    .    . 

+45  23  39.1  d 

-11  35.6 

86  (T 

9.899267 

+5    2  51.98  <* 

44>,7S 

170 

Oxford,  Mua 

+34  22  12.6 

-10  47.5 

9.999536 

+6  58    7.18 

+58« 

171  i  Oxford,  England      .     . 

+51  45  35.6  d 

-11 16.9 

66* 

9.999104 

+0    6    2.6 

+  0.S 

172 

+51  45  34.2 

-11  16.9 

64 

9.99911M 

+0    5    0.40 

+  0.H 

173 

+45  24    1.0* 

-11  36.6 

3U 

9.999263 

-0  47  29.13  * 

-  7.80 

174 

+38    6  44.0* 

-11  15-1 

76  d 

9,999451 

-0  63  25.87 

-8.78 

175 

Paru,  France  .... 

+48  50  11-2  1 

-11  29.8 

67™ 

9.999178 

-0    9  20.93 « 

-  1.S3 

176 

«lia    . 

-31  57    8.9  d 

+10  23,8 

GO 

9,999597 

-7  43  21.51  <* 

-76.12 

177 

+39  68    2.1  o 

-U  24.6 

74  0 

9.999404 

+5    1    6.81" 

+49,48 

178 

.     '.     '. 

+44  5148.6-1 

-U36.6 

32  i 

9,999277 

-0  55  23.07* 

-0.10 

179 

+52  22  56.0  P 

-11  13.3 

87  P 

9,999091 

-0  52  15.86  P 

-8.J» 

180 

Y.     ■ 

+41  41  18 

-U  30.8 

61 

9.999360 

+4  65  33.6    6 

+48.6S 

181 

+50    5  16.0 " 

-11  25.1 

197  D 

9,999165 

-0  57  40.28" 

-B,4T 

182 

+40  20  55.8 

-11  26.1 

75 

9.999395 

+4  58  39,44 

+49.0C 

183 

Princeton,  N.J.  '. 

+40  20  57-S  d 

-11  26,1 

65 -i 

9,999394 

+4  58  37,61'! 

+49.0* 

184 

Providence,  H.  I.     .     . 

+41  60  21 

-11  31.2 

64 

9.999356 

+4  45  35,95 

+46.92 

185 

Providence,  R.  I.      .     . 

+41  49  46.4 

-11  31.2 

9.999352 

+4  45  37,64 

+46.92 

186                                    ... 

+59  48  18.7  a 

-10    6.2 

75  s 

9.998914 

-2     1  18,57  o 

-19,93 

187 

+46  47  59.2 

-11  34.4 

90 

9,999231 

+4  44  52,71  b 

+46.90 

188 

-  0  14    0 

+  0    5.6 

2908 

0,000198 

+5  14    6.86 

+5i.N 

189 

+56  57    9.3 

-10  36.9 

9,998974 

-1  36  28,10  r 

-15,65 

190 

,    I'raail  '. 

-22  54  23.8  » 

+  8  17.7 

■  ■&■" 

9,999784 

+2  62  414   " 

+28.ST 

191 

Rome,  Italy    .... 

+4153  53.6*1 

-11  31,3 

fiU 

9,999354 

-0  49  55,12  <« 

-  8.20 

192 

Rome,  Italy     .... 

+4153  33.6'! 

-11  31.3 

659 

9.999355 

-0  49  66,34'! 

-8.20 

193 

Rome,  Italy    .... 

+4184  12.4'* 

-11  31.4 

100  d 

9.999357 

-0  49  48.02'! 

-8.18 

194 

Rome,  It&ly    .... 

+41  54  16.7 

-11  31.4 

75  J 

9  999355 

-0  49  49.28<i 

-8.18 

195 

San  Fernando,  Spain     . 

+36  27  42.0' 

-11    4.3 

30< 

9.999488 

+0  24  48,32  « 

+  4.« 

196 

San  Fernando,  Spain     . 

+36  31    7 

-11    4-7 

9.899485 

+0  26  10.82 

+  4.14 

197 

SanFranciflco,  Cal.  .     . 

+37  47  27.9 

-11  13.2 

9,999454 

+8    9  42.86 ' 

+80.45 

198 

San  Luis,  Arg.  Rep. 
SuiitioKO,  Chno    .     .     . 

-33  17  45.7 

+10  37.6 

'800 

9,999616 

+4  26  22 

+43.00 

199 

-33  26  42     d 

+10  39.0 

520 -J 

9,999694 

+4  42  46.0  d 

+46.45 

200 

SoMtia^o,  Chile     .     .     . 

-33  26  25 

+10  38.9 

619 

9,999600 

+4  42  36.5 

+46.42 

201 

Santiauo,  Chilo     .     .     . 

-33  33  46     b 

+  10  40.1 

5m  b 

9.999595 

+4  42  46       6 

+46.45 

i<Sf«ldinn.inle. 
'SDUIImHliI inn  circle. 
/iftridlan  cbvloplei. 


I  South  ftcadi  of  olj«erv»tory. 
■  Larel  ol  oba.  Umcs. 


>  i.«oi«r  «  aom*. 

f  Cmltr  of  rnlddl*  dmni. 

(ItaliiBocr. 

rTowttolaalMaL 

'  C6DMr  of  boOdliu,  grcKini 

fWtetlmUtplK. 
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Aathority  for— 


Latftade. 


Letter  from  Director,  1897. 
Letter  Irom  the  Dean,  1913. 
Swiss  Triangulation,  1890. 
Letter  from  Director,  1913. 
Letter  from  Director,  1893. 

Letter,  Director  new  Obs.,  ISQS. 
QmtributiofufTem  the  Ob».,  190S. 
Letter  from  Director,  1879. 
AnmUtdeVOhf.,  Tome  n,  1887. 
Lea  Obt,  Aatron.,  Braxelles,  1907. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
PulkowB  Mitteilungen,  No.  56. 1013. 
Letter  from  Director,  1897. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  Chief  Astronomer,  1913. 
Smithsonian  Report,  1880. 

Raddiffe  Oatahgue  of  Start,  1900. 
O^ord  Attron.  Obtervationej  1878. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Meridian  Obeertathw,  Vol.  2, 1<K». 
Letter  from  Director,  1013. 
Letter  from  Director,  1913. 
Verdf.  K,  Pretua.  Oeod.  Trut.,  1905. 
Smithsonian  Report,  1880. 

Prague  Observations^  1907. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Directf^r,  1893. 
Astron.  Nodi.,  Nr.  2254, 1879. 

Description  de  VObs.,  1846. 
Letter  from  Director,  1912. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
See  footnote  (e). 

Memorie  del  R.  Osserv.,  1904. 
Letter  from  Director,  1913. 
Letter  from  Director,  1013. 
Pubbl.  deOa  Speeola  Vaticana,  1905. 
Annales  del  Obs.,  1892. 

Letter.  Director  new  Obs.,  1918. 

Letter  from  Director,  1897. 

Letter  from  Director,  1911. 
:  Letter  from  Director,  1913. 
i  Letter,  Director  new  Obs.,  1913. 
:  Letter  from  Director,  1913. 


Loofttade. 


Astron.  Nach.,  Nr.  3202, 1893. 
Letter  from  Director,  1803. 
Astron.  Nock.,  Nr.  3202, 1893. 
Letter  from  Director,  1913. 
See  footnote  (*). 

Letter,  Director  new  Obs.,  1893. 
OofUnbtUiont/rom  the  Obt.,  1906. 
British  Nautical  Almanac. 
Astron.  Nock.,  Nr.  3993, 1905. 
Astr<m.  Nach.,  Nr.  3202, 1893. 

Harvard  Annals,  1893. 
Publications  of  Obs.,  1901. 
Letter  from  Director,  1912. 
Astr(m.  Nach.,  Nr.  3903, 1005. 
Astron.  Nach.,  Nr.  3993, 1905. 

Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Letter  from  Director,  1912. 
Letter  from  Chief  Astronomer,  1913. 
Smithsonian  Report,  1880. 

Radcliffe  Observations,  1812. 
Oxford  Astron.  Obeervations,  1878. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron,  Nach.,  Nr.  3202, 1893. 
Astron.  Nach.,  Nr.  3993, 1905. 

i  Meridian  Ob8ermtion$,\o\.  2, 1908. 
Letter  from  Director,  1013. 
Letter  from  Director,  1013. 
Astr(m.  Nach.,  Nr.  3993, 1905. 
Smithsonian  Report,  1880. 

Astron.  Nach.,  Nr.  3993, 1905. 
Jitter  from  Director,  1913. 
Washington  Observations,  1878. 
Letter  from  Director,  1803. 
Astron.  Nach.,  Nr.  2254, 1879. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1012. 
Letter  from  Director,  1807. 
Astrcm.  Nach.,  Nr.  3993, 1905. 
See  footnote  (c). 

Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3003, 1005. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
U.  S.  C.  and  0.  8.  Report,  1897. 
I-<etter  from  Director,  1911. 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1013. 


Dcnrlptlan. 


Koyal  Obs.,  Capo  di  Monte. 
Obs.  of  Vanderbilt  Univ. 
Cantonal  Observatory. 
SchanckObs.,  RutgersCollege. 
Yale  Univ.  Obs.,  ednce  1882. 

Yale  Univ.  Obs.,  before  1882. 
Colombia  UniT.  Obs.,  since  1897. 
Columbia  Univ.  Obs.,  before  1807. 
Mt.  Groe,  near  Nice. 
Naval  Observatory. 

Smith  College  Obs. 
a  Ooodsell  Obs.,  Carleton  CoOege. 
Chabot  Observatory. 
Branch  of  Pulkowa  Obs. 
University  Observatory. 

Royal  Astrophysical  Obs. 
Creighton  University  Obs. 
Obs.  Univ.  of  Maine. 
Dominion  Astronomical  Obs. 
Obs.  Univ.  of  Mississippi. 

Radcliffe  Observatory. 
University  Observatory. 
Royal  University  Obs. 
Royal  Observatory. 
Observatory  of  Paris. 

Government  Observatory. 
Flower  Obs.,  Univ.  of  Pa. 
See  footnote  {^). 
Royal  Astropnysical  Obs. 
Vasear  College  Obs. 

Imperial  and  Royal  Obs. 
llalsted  Obs.,  Princeton  Univ. 
Ob<».  of  Instruction,  Princeton  Univ. 
Ladd  Obs.,  Brown  Univ. 
Mr.  iSoagrave's  Observatory. 

Obs.  Central  Nicolas. 
Quebec  Obs.,  Plains  of  Abraham. 
National  Observ-atory. 
Polyteclmic  School  Obs. 
National  Observatory. 

Royal  Obs.  at  Roman  College. 
Rojral  Univ.  Obs.  at  Capitol. 
Vatican  Obs.,  since  1906-7. 
d  Vatican  Obs.,  before  1906-7. 
Naval  Obs.,  since  1797. 

<  Naval  Obs.,  before  1797. 
Davidson  Observatory. 
Southern  Obs.  of  Oameflrle  Inst. 
/National  Obs.,  since  1862. 
^National  Obs.,  before  1862. 
National  Obs.,  £spejo. 


o  Old  observatory,  1877  -18R6.  41.)  feet  W. 

*  Observatory  of  iix^>erii)i  and  Koyal  Hydro^nphic  Office. 

e  Oreen  and  Davis,  Telegraphic  Determinations  of  Longitudes  on  the  Eust  Onst  of  South  America,  1880. 

'In  the  Gregorian  tower. 

•InOadis. 

/In  Quinta  Normal. 

g  On  the  hill  Santa  Lucia.  In  Santiago. 

*  Based  upon  datatrom  the  U.  8.  C.  and  G.  Survey. 
iWJtb  the  new  valuo  nf  the  Ion;r*t«de  of  Sydney. 
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Badofr 

No. 

PUa. 

LaUlude. 

RadDctlon 

Altl- 

,„SM, 

**bSS** 

tin  ha 

I*5Sd.. 

(j£m) 

oWMdt). 

OnnariA. 

8.TJIJ!. 

202 

South  Bethlehem,  Pi.  . 

+40  36  23.2  o 

-11  27,2 

110 

9.999391 

+  5  "si'sa- 

+  4t's! 

203 

South  Hadley,  Maas.     . 

+42  15  18.2  6 

-11  32.2 

76  6 

9,999346 

+  4  60  20.406 

+  47,70 

204 

St.  Louia,  Mo.      .     .    . 

+38  38    3.0 

-11  18,1 

0,999432 

+  60  49.26 

+  5I.J7 

206 

St.  PetOTsburg,  RuHda  . 

+5S  56  32.0 

-10    4.2 

'     4 

9.99890S 

-21  11.4 

-\m 

2oe 

Stockholm,  Sweden      . 

+59  20  32.7  = 

-10  11.3 

44  = 

9.998922 

-  1  12  13.97  e 

-  11,B 

207 

Stonyhuret,  England    . 

+53  50  40 

-11    3.4 

11T« 

9-999066 

+  09  52.68 

+   I-« 

208 

+48  35    0.3  = 

-11  30.5 

144  = 

9,999190 

-  0  31    4.62  c 

-   5.U 

209 

+39  54  23.3 

-11  24.3 

9,999401 

+  61  24.89 

+  4I.S1 

210 

-33  61  41.1 

+10  42,9 

'   44 

9-999662 

-10    4  49.31 

-MM 

211 

Syracuse,  N.Y.    . 

+43    2  13.1 

-11  33-9 

160 

9,999332 

+  64  33.36 

+  60.11 

212 

+43    0  48.8» 

-11  33.8 

137  « 

9-999332 

+  54  34.31  k 

+  60.01 

213 

+19  24  17.9  « 

-  7  14.8 

2286c 

9,999995 

+  6  36  46.67  c 

+  6i.U 

214 

+41  19  31.3 

-11  29.6 

467 

9,999396 

-  4  37  10.80 

-4i-ia 

215 

+4154    0 

-11  31.3 

8 

9.999361 

+  444  20 

+  46.71 

216 

+42  39  27     <" 

-11  33.1 

398 

9,999368 

-054  66 

-    fOl 

217 

+35  39  17.0  < 

-10  58.3 

25 

9,999507 

-  9  IB  68.22  = 

-91.81 

218 

+43  39  46.0  / 

-11  34-8 

110  » 

9999313 

+  6  17  34.700 

+  52.17 

21» 

Toronto,  Canada  .    .    . 

+43  40    0.8  (F 

-11  34.8 

116  0 

9.999313 

+  6  17  36.600 

+  52,17 

220 

+43  36  44.0 

-11  34.7 

194 

9.999320 

-06  51.23 

-    0.H 

221 

latria     .     .     . 

+46  38  35.5  * 

-11  35-5 

68* 

9,999260 

-  0  65    6.23  * 

-    LOS 

222 

Trieet,  Austria      .     .     . 

+46  38  46.4  I 

-11  35.5 

26' 

9.999257 

-  0  55    3.0 

-    «.0I 

223 

Tschardiui,  Turkeotan  . 
Tschardiui,  Turkestan  . 
Tulae  Hill,  England 

+39    8  11.0  <! 

-11  20.7 

188  <! 

9-999433 

-  4  14  17.2   <« 

-41.77 

224 

+39    8  10.7  if 

-11  20-7 

167 

9-999431 

-  4  13  67.3 

-41,71 

225 

+51  26  47 

-11  18-6 

48 

9.999111 

+  0    0  27.7 

+    0.118 

226 

Turin,  Italy     .... 

+46    2  16.3* 

-11  36.7 

616  * '  9,999313 

-0  31    5.96* 

-    5.11 

227 

Turin,  Italy    .... 

+45    4    8.3  e 

-11  35.7 

276  '  1  9  999288 

-  0  30  47.16  = 

-    6.M 

228 

TuBcalo««,  AU.  .     .     . 

+33  12  36.8  ' 

-10  38,7 

69     19,999568 

+  5  50  11.74  c 

+  67.5S 

229 

Ukiah.  C«l 

+39    8  12.1'' 

-11  20.7 

220'' 19,999435 

+  8  12  60.S   <" 

+  80,H 

230 

Upeala,  Sweden   .     .     . 

+59  51  29.4  t> 

-10    6-2 

21  b  \  9.998909 

-  110  30.12  6 

-  11,5! 

231 

Urbana.  Ill 

+40    6  20.2  ' 

-11  25-2 

236  ( 1  9,999412 

+  5  52  63.90  1 

+  67,07 

232  1  Utrecht,  Nethnlknde    . 

+52    6    9.7" 

-11  15.0 

12n>   9,990093 

-  0  20  31.0  ■ 

-    3,!7 

233 

Utrrcht,  Netherlands    . 

+52    6  13 

-11  15-0 

23     9-999093 

-0  20  28.9 

-    3M 

234 

Venice,  Italy  .... 

+45  26  10.6  ' 

-11  35.6 

15  ■=   9,999261 

-  0  49  22.12  « 

-    8,11 

235 

Vienna,  Austria  .    .    . 

+48  13  56,11 

-11  31.5 

240'    9.999206 

-  1    5  21.35* 

-  10.74 

236 

Vienna.  Austria  .     .     . 

+48  12  36.5 

-11  31,6 

186'   9,999202 

-  1    6  31.61 

-  10.70 

237 

Vienna.  Awtria  .     .     . 

+43  13  63.8 

-11  31.6 

214    1  9.099204 

-  1    6  25.17 

-  10.75 

238  1  Vienna,  Atutria   ,     .     . 

+48  12  46.7  c 

-U  31,6 

285     19,999209 

-  1    6  10,96 

-  10-71 

239  I  Wareaw,  Rusria    .    .     . 

+52  13    4.6  = 

-11  14,3 

121 1  9,999097 

-  1  24    7.25  « 

-  13-82 

240    Wiwhinfrton,  D,  0.    .    . 

+38  55  14.0'' 

-11  19,6 

82  P   9,999431 

+58  15.78  » 

+  60.04 

241     Warfiington,  D.  C.    .     . 

+38  53  a8.7  V 

-11  19.4 

31  f 

9,999428+  5    8  12.16! 

+  ».« 

242     WflfhiiiElon.  D.  C.    .     . 

+38  63  17.3  • 

-11  19-4 

10' 

9.999427 

+  58    6.24  * 

+  50.« 

243                               C.    .     . 

+38  56  14.80 

-U  19-7 

9,999426 

+  6    8   0.0  » 

+  50.« 

244                                     ... 

+42  17  34.8 

-1132.3 

■  ei 

9.999344 

+  4  45  12.7 

+  46.85 

246                               V     .     . 

-4117    3.8  «• 

+11  29,6 

127  6 

9.999375 

-1139    4.27  6 

-1I4.B4 

246  ;                            r.     .     . 

+41  23  22.1 

-11  29.9 

170 

9.999375 

+  4  85  60.66 

+  4S.C0 

247 

Wilhelmehaven.  Germany 

+53  31  52.1  c 

-11    6.7 

9« 

9-999067 

-  0  32  36.06  « 

-    5.SS 

248 

Williams  Bay,  Wis.  .     . 

+42  34  12.6  1 

-11  33.0 

320  1 

9.999366 

+  6  64  13.24  ' 

+  58.19 

249 

WiUiamstown,  Mass.      . 

+42  42  30 

-11  33.2 

213 

9.999344 

+  4  52  50 

+  48.10 

260 

Winchrster,  Mass.     .     . 

+42  27  11 

-11  32,7 

30 

9.999338 

+  4  44  S2.4 

+  46,74 

261 

Wind,^r,  N,  8,-\V-     .     . 

-33  36  30,8  b 

+10  40,6 

16  •■ 

9.990556 

-10    3  19.9 

-  99,11 

262 

Z6-S^  China   .... 

+31    5  48,0  « 

-10  14,4 

ICOc 

9.999619 

-  8    4  44.82  t 

-70,6S 

263 

Zurich,  Switierlan<l      . 

+47  22  38.3  •: 

-11  33,5 

469  = 

9.999243 

-  0  31  12.26  = 

-    5.62 

>>  Cuitn  o(  tha  clook  roooi. 


/Uain  dome. 
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Authority  for— 


Ko. 


204 
M5 

206 

207 
208 
209 
210 
211 

212 
213 
214 
215 
216 

217 
218 
219 
220 
221 

222 
223 
224 
225 
226 

227 
228 
229 
230 

231 

232 
2S3 
234 
235 
236 

237 
238 
239 
240 

241 

242 
243 
244 
245 
246 


Latitude. 


Letter  from  Director,  1913. 
Anur,  Jour,  o/Sci,,  1883. 
Letter  from  Director,  1897. 
AMtran.  Naek.,  Nr.  2582, 1884. 
Letter  from  Director,  1914. 

Letter  from  Director,  1913. 
Annalen  der  Stemw.,  1896. 
Letter  from  Director,  1912. 
AMtron.  RemUt,  1879-81. 
Letter  from  Director,  1891. 

Letter  from  Director,  1914. 
Boletin  del  Obs.,  1914. 
Letter  from  Director,  1897. 
Let  Ob».  Attron.,  BruzellflB,  1907. 
Pubbl.  delVOsserv.,  1900. 

Annales  dt  VObs,,  1894. 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
AnnaUa  de  IVbs.,  1912. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Astron,  Nach.,  Nr.  4588, 1912. 
See  footnote  («). 
British  Nautical  Almanac. 
Letter  from  Director,  1915. 

Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
See  footnote  («). 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Letter,  Director  new  Obe.,  1913. 
Letter  from  Director,  1913. 
See  footnote  (A). 
Letter,  Director  new  Obe.,  1913. 

Berliner  Jahrbuch. 
Publik.  der  Stemw.,  1892. 
Astran.  Nach.,  Nr.  4666, 1913. 
U.S.  Naval  Oba.  PuUkatiaiUf  1900. 

See  footnote  (»»). 

Letter  from  Director,  1912. 
Astronomical  Journal,  1897. 
Letter  from  Dizector,  1912. 
New  Zealand  Gazette,  May  7, 1914. 
Letter  from  Director,  1891. 


247  Letter  from  Director,  1913. 

248  Astrophyaical  Journal,  1901. 

249  Letter  from  Director,  1893. 

250  Ijetter  from  Director,  1913. 

251  Monthly  Noticcs,R.A.S.,  1884. 

252  Annales  de  VObs.,  1907. 

253  Letter  from  Director,  1913. 

•  Old  observatory  0>.12S  E. 
6  Letter  from  Oovemment  Astronomer  at  Adelaide,  1913. 
e  Since  1808. 

*  Before  1806. 

•RetuUate  dee  InUrwUhnalen  Brei/endims/ee,  1900-1908. 

f  At  Pino  Tar/nese. 
0At  P»la*MO  Madama. 
AAetron.  ArbeUende*  K.  K.  Oradmee/tunge-Bureav ,  1896. 


Longitude. 


WaeHngum  OftwmHeiM,  1875. 
lietter  from  Director,  1913. 
XJ.  a.  C.  and  O.  S.  Report,  1897. 
Astron.  Nadi.,  Nr.  2582, 1884. 
Astron.  Nach.,  Nr.  3993, 1905. 

Manila f  Notkee,  R.  A,  8,,  1861. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
See  footnote  (^). 
Letter  from  Director,  1891. 

Letter  from  Director,  1914. 
Annuario  del  Obs.,  1902. 
Letter  from  Director,  1897. 
Let  Obt.  Attron.,  Bruxelles,  1907. 

Letter  from  Director,  1913. 

Annales  de  Wbs.,  1894. 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 
See  footnote  (')• 
British  Nautical  Almanac. 
Letter  from  Director,  1915. 

Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1897. 
Letter  from  Director,  1912. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Letter,  Director  new  Obs.,  1913. 

Berliner  Jahrbuch. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astron.  Nach.,  Nr.  3993, 1905. 
U.  8.  C.  and  O.  8.  Report,  1897. 
U.  8.  C.  and  O.  8.  Report,  1897. 

Letter  from  Director,  1912. 
Astronomical  Journal,  1897. 
Lee  Obt.  Aatron.,  Bnixelles,  1907. 
New  Zealand  Gazette,  M»y  7, 1914. 

Letter  from  Director,  1891. 


Astron.  Nach.,  Nr.  3993, 1905. 
Astrophysical  Journal,  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 

»  AfontMy  Noticee,  R.A,  8.,  1888. 
Aiinales  de  IVbs.,  1907. 
Astron.  Nacli.,  Nr.  3202, 1893. 
i  Since  1«79. 


Descrlptloii. 


Sayie  Obs.,  Lehigh  Univ. 
wmistott  Obs.,  Ift.  Holyoka  CoU. 
fl  Washington  University  Obe. 

Imperial  Universit^r  Obs. 
Obs.  of  Acad,  of  Sci. 

Stonyhurst  College  Obs. 
Imperial  Univ.  Obs. 
Sproul  Obs.,  Swarthmore  OoUece. 
Government  Observatory. 
Syracuse  Univ.  Obs. 

Roe  Observatory. 
National  Observatory. 
Tashkent  Observatory. 
Mr.  MetcalTs  Obs.,  before  1911. 
Collurania  Observatory. 

University  Observatory. 
University  Observatory. 
Meteorological  Observatory. 
University  Observatory, 
c  Imperial  and  Royal  Maritime  Obs. 

d  Imperial  and  Royal  Maritime  Obs. 
International  Lat.  Obs.,  since  1909. 
International  Lat.  Obs..  before  1909. 
Obs.  of  Sir  W.  Hugeins,  London. 
/  Royal  Obs.  of  the  Univ.,  since  1913. 

9  Royal  Obs.  of  the  Univ.,  before  191S. 
Obs.  Univ.  of  Ala. 
International  Lat.  Obs. 
University  Observatory. 
Obs.,  Univ.  of  111. 

University  Obs.,  since  1855. 
University  Obs.,  before  1855. 
Obs.  of  the  Nautical  Institate. 
<  Imi>erial  and  Royal  Univ.  Obs. 
yimi>erial  and  Royal  Univ.  Obs. 

Oppolzer  Obs.,  Joeophstadt. 
Kiiffncr  Obs.,  Ottakring. 
Imperial  University  Obs. 
U.  8.  N.  Obe.,  Georgetown  Heights 
U.  S.  Naval  Obs.,  1842-1893. 

Smithsonian  Astrophysical  Obs. 
Catholic  Univ.  Obs.,  Brookland. 
Whitin  Obs.,  Wellesley  College. 
Hector  C)bser\-atory. 
*  U.  S.  Military  Academy. 

Imperial  Naval  Obs. 
Yerkes  Obs.,  Univ.  of  Chicago. 
Field  Memorhl  Obs.,  Williams  CxHL 
Mr.  Motcalf 'sObs.,  since  1911. 
Mr.  John  Tebbutt's  Obs. 
Obs.  of  the  Jesuits  near  Shanghai. 
Obs.  of  Swiss  Polytechnic  School. 


;  Hefore  1S79. 

*  Old  ol)aervatory  9"  N.,  1«.2  E. 

I  Reaultate  det  Internalionalen  BreitendienttetyTioiaA  1>3.9Q&. 
m  W'whinoton  Ob«eTwiltoiu\w  Y83ft.,  K\sv«m^V*' v%\'"^-"*^2:^*»Sl 

"  And  tho  uftv?  ^oJ^u^  ol  Ni^Vsai^yXMAft  ^\%i<^»ki  • 


686  LUNAR  DISTANCES. 

V 

THE  COMPUTATION  OF  LUNAR  DISTANCES. 

Tables  of  lunar  distances  are  no  longer  given  in  the  Ephemeris,  in  accord- 
ance with  the  decision  of  the  Navy  Department  that  they  are  now  of  little 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  method, 
the  angular  distance  between  the  Moon  and  any  heavenly  body  may  be  cal- 
culated by  solving  the  spherical  triangle  of  which  the  known  parts  are  the  polar 
distances  of  the  Moon  and  the  other  body  and  the  difference  of  their  right 
ascensions,  or,  in  other  words,  the  angle  at  the  pole  between  their  hour-drdes. 
Then,  the  Greenwich  mean  time  of  the  observation  being  approximately  known, 
and  the  lunar  distances  for  the  star  or  other  body  calculated  for  the  even  hour 
before  and  after,  the  required  lunar  distance  may  be  interpolated  and  the 
longitude  derived  by  the  methods  given  in  books  on  navigation. 

EXAMPLE  1. 

Find  the  lunar  distance  of  Aldebaran,  Feb.  23,  1918,  at  10  P.  M.,  Greenwich  Mean  Time. 

Let  a  and  6  -Right  Ascension  and  Declination  of  the  star 
**    a' and  (5^-     *'  "  *'  "  *'   '*  Moon 

*  *  D-  Lunar  Distance 

Also  let  tan  M-tan  6'  sec  {a- a') 

Then  cos  D-sin  6^  cos  (M-5)  cosec  M 

a-       4»»31"14-.7  M-    31*»  1^  12^'' 

o^-        8»»56™39«.0  5- +16**  20^46^-' 

a-a'-      19*34»35«.7  M-<5-    14*»  ^^  26'^ 

a-a"-^    293*»38^56'^  sin  5^-9.373899 

5'-  +  13*>  40^  W  008  (M-«)-9.986131 

coeec  M-0.284981 


tan  *'-9.386401 


sec  (a-a:')-0.396714  cos  D-9.644011 

tan  M-9.783115  D-63°  51^  36'^ 

EXAMPLE  2. 

Find  the  lunar  distance  of  Jupiter  Sept.  1,  1918,  at  noon,  Greenwich  Mean  Time.    In  this 
case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  S  -Right  Ascension  and  Declination  of  the  planet 
"    a^  and  <5^-     **  "  "  "  "   "  Moon 

*  *  D-  Lunar  Distance 

Also  let  tan  N- tan  }^  {a-o^)  cos  }^  (5+50  cosec  H  (*-*0 
Then  sin  J^  D-sin  J^  {ac-a^)  cos  ]/i  (6+50  coeec  N 
Sin  N  and  sin  }^  {a-a^)  have  the  same  algebraic  sign. 

a-       &"  43°^  30».6  tan  J^  (a-a^)-9.078576  n 

a/-       1^  38"  10-.6  cos  J^  (5+50-9.970813 

a-a'-     23»»    5"  20-.0  coeec  J^  (5-50-1.434281 

a-cj/-    346'>20^   (^  tan  N-0.483670  n 

5-  +  22*»  52'  48^'  N- 108°  10^  38^' 

5^-  +  18°  39^  48^' 
5+6/-  +  410  32/  36//  Bin  J^  (ff-a')-9.075480 

5_5/-+    4013/   0//  cos  1^(5+50-9.970813 

cosec  N-0.022233 


j^(a:-aO-    173°  lO'    0^'  sin  H  D- 9068526 

yi  (5+50-  +  20°  46'  18''  Ji  D-  6°  43'  27" 

)^(S'-S'y+    2°    6' 30"  D-13°26'54" 


TABLE  I. 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1918. 

Reduce  the  obeerved  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

Take  out  the  apparent  right  ascension  and  declination  of  Polaris  for  the  time  of  observation. 

Subtract  the  apparent  right  ascension  from  the  local  sidereal  time  of  observation  and  the 
emainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  as  the  vertical  argument,  and  the  apparent  declination  of  Polaris  as  the 
lorizontal  aigumont,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the 
me  altitude,  according  to  its  sign. 

For  other  altitudes  than  45^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
sf  Table  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  required. 

Example. — 1918,  August  5,  at  10^  40*^  30*  P.  M.  local  mean  solar  time,  in  longitude  59^  west 
>f  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33°  2(K  (K^,  required  the  latitude  of  the 

place. 

h      m  8 

Local  astronomical  mean  time 10    40  30 

Reduction  from  Table  III  for  10»»  40»  30* +  1  45 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  10         .            8    52  54 

Reduction  from  Table  III,  for  longitude  (-3^  56*^  west,  or  plus)              +  0  39 

Sum  ^havin^  regard  to  signs)  is  equal  to  local  sidereal  time   .  19    35    48 

R.  A.  of  Polaris  (page  281)  for  time  of  observation  1    31    36 

Remainder  is  equal  to  hour-angle  of  Polaris    ....  18      4    12 

Decl.  of  Polaris  (page  281)  for  time  of  observation,  88**  52^  V^ 

True  altitude +33    20      0 

Correction  from  Table  I -0    34 

Correction  from  Table  la -13 

Latitude  of  the  place +33    19    13 

Observations  of  Polaris  for  latitude  should  be  made  when  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  0^  or  12^).  However,  at  sea,  if  made  near  elongation  (hour- 
angle  6^  or  18^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 
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52 

53 
52 
53 
52 
52 

52 
51 
52 
51 
52 

51 
51 
50 
61 


88**  52'  50" 


tt 


-30 
29 
29 
28 
27 

-26 
25 
25 
24 
23 

-22 
21 
21 
20 
19 

-18 
17 
16 
15 
15 

-14 
13 
12 
11 
10 

-  9 
9 
8 
7 
6 

-  5 
4 
3 
2 
1 

-  1 

-  0 
+  0 

1 
2 

+  3 
4 
5 
5 
6 

+  7 
8 
9 

10 
11 

+12 
12 
13 
14 
15 

+16 
17 
18 
18 


46 
59 
11 
23 
35 

46 
58 
9 
20 
30 

40 
50 
0 
10 
19 

29 
38 
46 
55 
4 

12 
20 
28 
36 
44 

52 
0 
7 

15 
22 

30 
37 
44 
52 
59 

6 
13 
39 
32 
25 

18 

10 

3 

55 

48 

40 
33 
25 
17 
9 

1 
53 
44 
36 
27 

18 
9 
0 

50 


47 
48 
48 
48 
40 

48 
49 
49 
50 
50 

50 
50 
50 
51 
50 

51 
52 
51 
51 
52 

52 
52 
52 
52 
52 

52 
53 
52 
53 
52 

53 
53 
52 
53 
53 

53 
52 
53 
53 
53 

52 
53 
52 
53 
52 

53 
52 
52 
52 
52 

52 
51 
52 
51 
51 

51 
51 
50 
&1 


DecL 


H.A. 


\ 


h  m 
19  51 
48 
45 
42 
39 

19  36 
33 
30 
27 
24 

19  21 

18 

15 

12 

9 

19    6 

3 

19    0 

18  57 

54 

18  51 
48 
45 
42 
39 

18  36 
33 
30 
27 
24 

18  21 

18 

15 

12 

9 

18    6 

3 

18    0 

17  57 

54 

17  51 
48 
45 
42 
39 

17  36 
33 
30 
27 
24 

17  21 

18 

16 

12 

9 

17    6 

3 

17    0 

16  57 


72599''— 1918- 


44 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  I91S. 


DwL 


H.A. 


h   m 

7    6 

9 

12 

15 

18 

7  21 
24 
27 
30 
33 

7  36 
39 
42 
45 
48 

7  51 
54 

7  57 

8  0 
3 

8    6 

9 

12 

15 

18 

8  21 
24 
27 
30 
33 

8  36 
39 
42 
45 

48 

8  51 
54 

8  57 

9  0 
3 

9    6 

9 

12 

15 

18 

9  21 
24 
27 
30 
33 

9  36 
39 
42 
45 
48 

9  51 
54 

9  57 
10  0 
10    3 


88*»52^  (y^ 


$$ 


I 


+19 
20 
21 
22 
23 

+24 
24 
25 
26 
27 

+28 
29 
29 
30 
31 

+32 
32 
33 
34 
35 

+36 
36 
37 
38 
38 

+39 
40 
41 
41 
42 

+43 
43 
44 
45 
45 

+46 
47 
47 
48 
49 

+49 
50 
50 
51 
52 

+52 
53 
^3 
54 
54 

+55 
55 
56 
56 
57 

+57 
58 
58 
59 

+59 


56 
47 
37 
28 
18 

8 
57 
47 
36 
25 

18 
2 

50 
37 
24 

11 
58 
44 
30 
16 

1 
46 
31 
15 
58 

42 
25 
7 
49 
31 

12 
53 
33 
13 
52 

31 
10 
48 
25 
2 

39 
15 
50 
25 
0 

34 
7 
40 
12 
44 

15 
45 
15 
45 
14 

42 

10 

37 

4 

30 


61 
60 
51 
50 
50 

49 
50 
49 
49 
48 

49 
48 
47 
47 
47 

47 
46 
46 
46 
45 

45 
45 
44 
43 
44 

43 
42 
42 
42 
41 

41 
40 
40 
39 
39 

39 
38 
37 
37 
37 

36 
35 
35 
35 
34 

33 
33 
32 
32 
31 

30 
30 
30 
29 
28 

28 
27 
27 
26  / 


88*»  52'  10^' 


tt 


+19  53 

20  44 

21  34 

22  24 

23  14 

+24    4 

24  54 

25  43 

26  32 

27  21 

+28    9 

28  57 

29  45 

30  33 

31  20 

+32    7 

32  53 

33  39 

34  25 

35  11 

+35  56 

36  41 

37  25 

38  9 
38  53 

+39  36 

40  19 

41  1 

41  43 

42  25 

+43    6 

43  47 

44  27 

45  7 
45  46 

+46  25 
47    3 


48  18 
48  55 

+49  31 
50    7 

50  43 

51  18 

51  52 

+52  26 

52  59 

53  32 

54  4 

54  36 

+55    7 

55  37 

56  7 

56  37 

57  6 

+57  34 

58  1 
58  28 
58  55 

+59  21 


51 

50 
50 
50 
50 

50 
49 
49 
49 
48 

48 
48 
48 

47 
47 

46 
46 
46 
46 
45 

45 
44 
44 
44 
43 

43 
42 
42 
42 
41 

41 
40 
40 
39 
39 

38 
38 
37 
37 
36 

36 
36 
35 
34 
34 

33 
33 
32 
32 
31 

30 
30 
30 
29 
28 

27 
27 
27 
2C 


88*»  52'  20^' 


n 


+19  60 

20  41 

21  31 

22  21 

23  11 

+24    1 

24  50 

25  39 

26  28 

27  17 

+28    5 

28  53 

29  41 

30  28 

31  15 

+32    2 

32  48 

33  34 

34  20 

35  6 

+35  51 

36  35 

37  19 

38  3 
38  47 

+39  30 
40  13 

40  55 

41  37 

42  18 

+42  59 

43  40 

44  20 

45  0 

45  39 

+46  18 

46  56 

47  34 

48  11 
48  48 

+49  24 
50    0 

50  35 

51  10 

51  44 

+52  18 

52  51 

53  24 

53  56 

54  28 

+54  59 

55  29 

55  59 

56  28 

56  57 

+57  25 

57  53 

58  20 
58  46 

+59  12 


61 
50 
50 
50 
50 

49 
49 
49 
49 
48 

48 
48 
47 
47 
47 

46 
46 
46 
46 
45 

44 
44 

44 
44 
43 

43 
42 
42 

41 
41 

41 
40 
40 
39 
39 

38 
38 
37 
37 
36 

36 
35 
35 
34 
34 

33 
33 
32 
32 
31 

30 
30 
29 
29 
28 

28 
27 
26 
26 


88**  52'  30" 


+19 
20 
21 
22 
23 

+23 
24 
25 
26 

27 

+28 
28 
29 
30 
31 

+31 
32 
33 
34 
35 

+36 
36 
37 
37 
38 

+39 
40 
40 
41 
42 

+42 
43 
44 
44 
45 

+46 
46 
47 
48 
48 

+49 
49 
50 
51 
51 

+52 
52 
53 
53 
54 

+54 
55 
55 
56 
56 

+57 
57 
58 
58 

+b^ 


47 
37 
28 
18 

7 

57 
46 
35 
24 
12 

1 
49 
36 
23 
10 

57 
43 
29 
15 
0 

45 
30 
14 
58 
41 

24 
7 

49 
31 
12 

53 
33 
13 
53 
32 

11 
49 
27 

4 
41 

17 
53 
28 
2 
37 

10 
43 
16 
48 
19 

50 
21 
51 
20 
49 

17 
44 
11 
37 


50 
51 
50 
49 
50 

49 
49 
49 
48 
49 

48 
47 
47 
47 
47 

46 
46 
46 
45 
45 

45 
44 

44 
43 
43 

43 
42 
42 

41 
41 

40 
40 
40 
39 
39 

38 
38 
37 
37 
36 

36 
35 
34 
35 
33 

33 
33 
32 
31 
31 

31 
30 
29 
29 
28 

27 
27 
26 
26 


88*»52'40'' 


+19 
20 
21 
22 
23 

+23 
24 
25 
26 
27 

+27 
28 
29 
30 
31 

+31 
32 
33 
34 
34 

+36 
36 
37 
37 
38 

+39 
40 
40 
41 
42 

+42 
43 
44 

44 
45 

+46 
46 
47 
47 
48 

+49 
49 
50 
50 
51 

+52 
52 
53 
53 
54 

+54 
55 
55 
56 
56 

+67 
57 
58 
58 

+58 


44 
34 
24 
14 

4 

53 
42 
31 
20 

8 

56 
44 
32 
19 
6 

52 
38 
24 
10 
55 

40 
24 
8 
52 
36 

18 

1 

43 

25 

6 

47 
27 
7 
46 
25 

4 
42 
20 
57 
33 

9 
45 
20 
55 
29 

2 
35 

8 
40 
11 

42 
12 
42 
11 
40 

8 
36 

3 
29 
54 


50 
60 
60 
50 
49 

49 
49 
49 
48 
48 

48 
48 
47 
47 
46 

46 
46 
46 
45 
45 

44 
44 
44 

43 
43 

43 
42 
42 
41 
41 

40 
40 
39 
39 
39 

38 
38 
37 
36 
36 

36 
35 
35 
34 
33 

33 
33 
32 
31 
31 

30 
30 
29 
29 
28 

28 
27 
26 
25 


88*»  52^  60" 


ft 


16 
4 


+19  41 

20  31 

21  21 

22  11 

23  0 

+23  50 

24  39 
26  28 
26 
27 

+27  62 

28  40 

29  27 

30  14 

31  1 

+31  47 

32  33 

33  19 

34  5 
34  60 

+36  34 

36  19 

37  3 

37  46 

38  29 

+39  12 

39  55 

40  37 

41  18 
41  69 

+42  40 

43  20 

44  0 

44  40 

45  19 

+45  67 

46  36 

47  13 

47  50 

48  26 

+49    2 

49  38 

50  13 
50  47 
61  21 

+51 


55 

52  28 

53  0 

63  32 

64  3 

+64  34 
55  4 
66  34 
66  3 
66  32 

+67  0 
57  27 
57  54 
68  20 

+68  46 


60 

60 
60 
49 
60 

40 
49 
48 
48 
48 

48 
47 
47 
47 
46 

46 
46 
46 
46 
44 

45 
44 
43 
43 
43 

43 
42 

41 
41 
41 

40 
40 
40 
39 
38 

38 
38 
87 
36 
36 

36 
86 
34 
34 
34 

33 
32 
32 
31 
81 

30 
30 
29 
29 
38 

27 
27 
26 
26 


DttL 


EJL 


h  m 
16  54 
51 
48 
45 
42 

16  39 
36 
33 
30 
27 

16  24 

21 
IS 
15 
12 

16   9 

6 

3 

16   0 

16  57 

15  54 

51 

48 
45 
42 

16  39 
36 
33 
30 
27 

15  24 

21 
18 
15 
12 

16  9 
6 
3 

15   0 
14  57 

14  54 
51 
48 
45 
42 

14  39 
36 
33 
30 
27 

14  24 

21 
18 
15 
12 

14    9 

6 

3 

14    0 

13  67 
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NDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1918. 


\ 


88°  52^  iy 


88°  52'  10^' 


88°  52'  20^' 


ft 


+59  30 

59  55 

60  20 

60  44 

61  7 

+61  30 

61  52 

62  14 
62  35 

62  55 

+63  15 

63  34 

63  53 

64  11 

64  28 

+64  44 

65  0 
65  15 
65  30 

65  44 

+65  57 

66  9 
66  21 
66  33 

66  43 

+66  53 

67  2 
67  11 
67  19 
67  26 

+67  32 
67  38 
67  43 
67  48 
67  51 

+67  54 
67  57 

67  59 

68  0 
+68  0 


25 
25 
24 
23 
23 

22 
22 
21 
20 
20 

19 
10 
18 
17 
10 

16 
15 
15 
14 
13 

12 
12 
12 
10 
10 

9 
9 
8 
7 
6 

6 
5 
'5 
3 
3 

3 
2 
1 
0 


+59  21 

59  46 

60  11 
60  35 

60  58 

+61  21 

61  43 

62  5 
62  26 

62  46 

+63  6 

63  25 

63  43 

64  1 
64  18 

+64  35 

64  51 

65  6 
65  20 

65  34 

+65  47 

66  0 
66  12 
66  23 
66  33 

+66  43 
66  52 


1 
9 


67 
67 
67  16 

+67  22 
67  28 
67  33 
67  38 
67  41 

+67  44 
67  47 
67  49 
67  50 

+67  50 


25 
25 
24 
23 
23 

22 
22 
21 
20 
20 

19 
18 
18 
17 
17 

16 
15 
14 
14 
18 

13 
12 
11 
10 
10 

9 
9 
8 
7 
6 

6 
5 
5 
3 
3 

8 
2 
1 
0 


tf 


+59  12 

59  37 

60  2 
60  26 

60  49 

+61  12 

61  34 

61  56 

62  17 

62  37 

+62  57 

63  16 
63  34 

63  52 

64  9 

+64  25 
64  41 

64  56 

65  11 
65  24 

+65  38 

65  50 

66  2 
66  13 
66  24 

+66  33 
66  42 
66  51 

66  59 

67  6 

+67  12 
67  18 
67  23 
67  28 
67  31 

+67  34 
67  37 
67  39 
67  40 

+67  40 


35 
35 
34 
23 
23 

23 
32 
21 
30 
30 

19 
18 
18 
17 
16 

16 
15 
15 
13 
14 

12 
13 
11 
11 
9 

9 
9 
8 

7 
6 

6 
5 
5 
3 
3 

3 
3 
1 

0 


88°  52'  30" 


ft 


+59  3 
59  28 

59  53 

60  17 

60  40 

+61    3 

61  25 

61  46 

62  7 

62  28 

+62  47 

63  6 
63  24 
63  42 

63  59 

+64  16 

64  31 

64  46 

65  1 
65  15 

+65  28 
65  40 

65  52 

66  3 
66  14 

+66  24 
66  33 
66  41 
66  49 

66  56 

+67    2 

67  8 


67  13 

67  18 

67  21 

+67  24 

67  27 

67  29 

67  30 

+67  30 

35 
35 
34 
33 
33 

33 
31 
31 
21 
19 

19 
18 
18 
17 
17 

15 
15 
15 
14 
13 

13 
13 
11 
11 
10 

9 
8 
8 
7 
6 

6 
5 
5 
3 
3 

3 
3 
1 
0 


88°  52'  40" 


tf 


+58  54 
59  19 

59  44 

60  8 

60  31 

+60  54 

61  16 
61  37 

61  58 

62  18 

+62  38 

62  57 

63  15 
63  33 

63  50 

+64    6 

64  22 
64  37 

64  51 

65  5 

+65  18 
65  31 
65  42 

65  53 

66  4 

+66  14 
66  23 
66  31 
66  39 
66  46 

+66  52 
66  58 


3 

8 


67 
67 
67  12 

+67  15 

67  17 

67  19 

67  20 

+67  20 


35 
35 
34 
23 
23 

33 
31 
31 
30 
30 

19 
18 
18 
17 
16 

16 
15 
14 
14 
18 

13 
11 
11 
11 
10 

9 
8 
8 
7 
6 

6 
5 
5 
4 
8 

3 
3 
1 

a 


88°  52'  50" 


tf 


+58  46 
59  11 
59  35 

59  59 

60  22 

+60  45 

61  7 
61  28 

61  49 

62  9 

+62  29 

62  47 

63  6 
63  23 

63  40 

+63  57 

64  12 
64  27 
64  42 

64  55 

+65    8 

65  21 
65  33 
65  44 

65  54 

+66    4 

66  13 
66  21 
66  29 
66  36 

+66  43 
66  48 
66  53 
66  58 


67 

+67 

67 

67 

67  10 
+67  10 


2 

5 
7 
9 


34 
34 

33 
33 

33 
31 
31 
SO 
30 

18 
19 
17 
17 
17 

15 
15 
15 
13 
13 

13 
13 
11 
10 
10 

9 
8 
8 
7 
7 

5 
5 
5 
4 
3 

3 
3 
1 
0 


D«oI. 


ILA. 


h  m 
13  57 
54 
51 
48 
45 

13  42 
39 
36 
33 
30 

13  27 
24 
21 
18 
15 

13  12 
9 
6 
3 

13    0 

12  57 
54 
51 
48 
45 

12  42 
39 
36 
33 
30 

12  27 
24 
21 
18 
15 

12  12 
9 
6 
3 

12    0 


TABLE  la. 

le  I  hafl  been  computed  for  an  altitude  of  45°.    For  other  altitudes,  corrections  taken 
)  following  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


AlUtude. 

AlUtnda. 

^^r^' 

^--^^ 

10° 

20° 

30° 

40° 

50° 

60° 

70° 

H.A. 

h 

// 

// 

ff 

// 

// 

tf 

ff 

h 

h 

12 

0 

0 

0 

0 

0 

0 

0 

12 

24 

11 

-  2 

-  2 

-  1 

0 

+1 

+  2 

+  4 

13 

23 

10 

8 

6 

4 

-2 

2 

7 

17 

14 

22 

9 

16 

13 

8 

3 

4 

15 

35 

15 

21 

8 

25 

19 

13 

5 

6 

22 

52 

16 

20 

7 

31 

24 

16 

6 

7 

27 

65 

17 

19 

6 

-33 

-25 

-17 

-6 

+8 

+29 

+70 

18 

18 

TABLE  II. 


SIDEREAL  INTO  MEAN  SOLAR  TIME. 

S  FROM  .^  SIDEREAL  TDfE 


5« 

srl, 

58  10 
59  I  0 
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SIDEREAL  INTO  MEAN  SOLAR   TIME. 


TO  BE  SUBTRACTED  FROM   A  SIDEREAL  TIME  INTERVAL. 


15"    ! , 


8' 


in 

1 

1 

1 

1 

1 


18.636 
18.800 
18.964 
19.128 
19.292 


1  19.456 
1 19.619 
1 19.783 
1  19.947 
120.111 

1  20.276 
1  20.439 
1  20.602 
1  20.766 
120.930 

121.094 
1  21.258 
1  21.422 
1  21.585 
1  21.749 

I  21.913 
1  22.077 
1  22.241 
1  22.404 
1  22.568 

1  22.732 
1  22.896 
123.060 
1  23.224 
1  23.387 

1  23.551 
1  23.715 
1  23.879 
1  24.043 
1  24.207 

1  24.370 
1  24.534 
1  24.698 
1  24.862 
1  25.026 

1  25.190 
1  26.353 
1  25.517 
1  25.681 
1  26.845 

126.009 
126.172 
1  26.336 
126.500 
126.664 

1  26.828 
126.992 
1  27.155 
1  27.319 
127.483 

1  27.647 
1  27.811 
1  27.975 
1  28.138 
1  28.302 


9^ 


m  s 
28.466 
28.630 
28.794 
28.958 
29.121 

29.285 
29.449 
29.613 
29.777 
29.940 

30.104 
30.268 
30.432 
30.596 
30.760 

30.923 
31.087 
31.251 
31.415 
31.579 

31.743 
31.906 
32.070 
32.234 
32.398 

32.562 
32.726 
32.889 
33.053 
33.217 

33.381 
33.545 
33.708 
33.872 
34.036 


10^ 


m 

1 

1 

1 

1 

1 


38.296 
38.459 
38.623 
38.787 
38.951 


139.115 
1  39.279 
1  39.442 
139.606 
1  39.770 

1  39.934 
1  40.098 
1  40.261 
1  40.425 
1  40.589 

1  40.753 
1  40.917 
141.081 
141.244 
1  4 1 .408 

141.572 
1  41.736 
141.900 
1  42.064 
1  42.227 

1  42.301 
1  42.655 
1  42.719 
1  42.883 
1  43.047 

1  43.210 
1  43.374 
1  43.538 
1  43.702 
1  43.866 


34.200  !  1  44.029 
34.364  144.193 
34.528  144.357 
34.691  I  1  44.521 
34.855  !  1  44.685 


35.019 
35.183 
35.347 
35.511 


1  44.849 
1  45.012 
1  45.176 
1  45.340 


35.674    1  45.504 


35.8.38 
36.002 
36.166 
36.330 
36.493 

36.657 
36.821 
36.985 
37.149 
37.313 

37.476 
37.640 
37.804 
37.968 
38.132 


1  45.668 
1  45.832 
1  45.995 


11*^ 

m  s 
1  48.125 
1  48.289 
1  48.453 
1  48.617 
1  48.780 

148.944 
1  49.108 
1  49.272 
1  49.436 
149.600 

1  49.763 
1  49.927 

1  bomi 

1  50.255 
1  50.419 

1  50.583 
1  50.746 
1  50.910 
151.074 
151.238 

1  51.402 
1  51.565 
1  51.729 
1  51.893 
1  52.057 

1  52.221 
1  52.385 
1  52.548 
152.712 
1  52.876 

1  53.040 
1  63.204 
1  53.368 
1  53.531 
1  53.695 

1  53.859 
1  54.023 
1  54.187 
1  54.351 
1  54.514 

1  54.678 
154.842 
155.006 
1  55.170 
1  55.333 

1  55.497 
1  55.661 
1  55.825 


1  46.159  I  1  55.089 
146.323!  1  56.153 


1  46.487 
1  46.651 
1  46.815 
1  46.078 
147.142 

147.306 
1  47.470 
1  47.634 
1  47.797 
1  47M1 


2 

2 
o 

2 
2 

2 
2 
2 

9 

ma 

O 

2 

2 
2 
2 

2 

2 
2 

2 
o 

^ 

2 
2 
2 
2 

2 
2 
2 
2 

9 

9 
9 
9 
9 
9 

2 

9 
9 
9 
9 


0.412 
0.576 
0.740 
0.904 
1.067 

1.231 
1.395 
1.559 
1.723 
1.887 

2.050 
2.214 
2.378 
2.542 
2.706 

2.869 

3.o:« 

3.197 
3.361 
3.525 

3.689 
3.852 
4.016 
4.180 
4.344 

4.508 
4.672 
4.835 
4.999 
5.163 


m  s 
1  67.955 
1  58.119 
1  58.282 
1  58.446 
1  58.610 

1  58.774 
1  58.938 
1  59.101 
1  69.265 
1  59.429 

1  59.593 
1  50.757 

1  59.921 

2  0.084 
2    0.248 


14* 


m 

2 

2 

2 

2 


7.784 
7.948 
8.112 
8.270 


2    8.440 

8.603 
8.767 
8.931 
9.095 
9.259 


2 

9 

2 

9 

2 


2  9.423 
2  9.586 
2  9.750 
2  9.914 
2  10.078 

2  10.242 
2  10.406 
2  10.569 
2  10.733 
2  10.897 

2  11.061 
2  11.225 
2  11.388 
2  11.552 
2  11.716 

2  11.880 
2  12.044 
2  12.208 
2  12.371 
2  12.535 

2  12.699 
2  12.863 
2  13.027 
2  13.191 
2  13.354 

2  13.518 
2  13.682 
2  13.846 
2  14.010 
2  14.173 

2  14.337 
2  14.501 
2  14.665 
2  14.829 
2  14.993 


5.327  I  2 
5.491  i  ^ 
6.655 


15.156 
15.320 
15.484 


5.818    2  15.648 
5.082    2  15.812 


1  56.316 
1  56.480 
1  56.644 
1  56.808 
1  56.972 

1  57.136  2 
1  57.209  !  2 
1  57.463  !  2 
1  57.627  '  2 
1  57.791  I  2 


6.146 
6.310 
6.474 
6.637 
6.801 

6.965 
7.129 
7.293 
7.457 
7.620 


9 
9 
9 

2 

9 
9 

2 
2 

\\ 


15.976 
16.139 
16.303 
16.467 
16.631 


m  8 
2  17.614 
2  17.778 
2  17.941 
2  18.105 
2  18.269 


m  s 
2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 


2  18.433  2  28.263 
2  18.507  2  28.426 


2  18.761 
2  18.924 


2  28.590 
2  28.754 


2  19.088  !  2  28.918 


2  19.252 
2  19.416 
2  10.580 
2  19.744 
2  19.907 

2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 

2  20.890 
2  21.054 
2  21.218 
2  21.382 
2  21.546 

2  21.709 
2  21.873 
2  22.037 
2  22.201 
2  22.365 

2  22.529 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24.495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25.477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26.460 


16.795  '  2  26.624  2  36.454  55 
16.059  2  26.788  2  36.618  56 
17.122  2  26.962  2  36.781  67 
17.286  ,2W.U^U'i^.^V^V^'^ 

n  .4ic^\2.*n  .7Sfe\*i.*x\  .vjr\^^ 


2  29.082 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  30.720 
2  30.884 
2  81.048 
2  31.211 
2  31.375 

2  31.639 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

2  32.368 
2  32.622 
2  32.686 
2  32.850 
2  33.013 

2  33.177 
2  33.341 
2  33.505 
2  33.669 
2  33.833 

2  33.996 
2  34.160 
2  34.324 
2  34.488 
2  34.662 

2  34.816 
2  34.979 
2  35.143 
2  35.307 
2  35.471 

2  35.635 
2  35.798 
2  35.962 
2  36. 126 
2  36.290 


Seconds. 


0  0.000 

1  o.oa3 

2  0.006 

3  0.008 

4  !  0.011 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

16 
16 
17 
18 
19 

20 
21 
22 
23 
24 

26 
26 
27 
28 
29 

30 
31 
32 
33 
34 

36 
36 
87 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 


52 
53 
54 


0.014 
0.016 
0.019 
0.022 
0.026 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.086 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.116 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 


50  0.137 

51  :  0.139 


0.142 
0.146 
0.147 

0.150 
0.153 
0.156 


69i  TABLE  II. 

SIDEREAL  INTO  MEAN  SOLAR  TIME. 
TO  BE  SUBTRACTED  PROM  A  SIDEREAL  TIME 


TABLE  III. 

MEAN  SOLAK  INTO  SIDEREAL  TIME. 
TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


696 


TABLE  III. 


MEAN  SOLAR   INTO  SIDEREAL  TIME. 

TO   BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Ifean 
Solar. 


m 
0 
1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 

44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 


S' 


m  8 
1  18.852 
1  19.016 
1  19.180 
1  19.345 
1  19.509 

1  19.673 
1  19.837 
1  20.002 
1  20.166 
1  20.330 

1  20.495 
1  20.659 
1  20.823 
1  20.987 
1  21.152 

1  21.316 
1  21.480 
121.644 
1  21.809 
1  21.973 

1  22.137 
1  22.302 
1  22.466 
1  22.630 
1  22.794 

1  22.959 
1  23.123 
1  23.287 
1  23.451 
1  23.616 

1  23.780 
1  23.944 
1  24.109 
1  24.273 
1  24.437 

1  24.601 
1  24.766 
1  24.930 
125.094 
1  25.259 

1  25.423 
1  25.587 
1  25.751 
1  25.916 
1  26.080 

1  26.244 
1  26.408 
1  26.573 
1  26.7.^7 
1  26.901 

1  27.066 
1  27.230 
1  27.394 
1  27.558 
1  27.723 


55  127.887    137.743 

56  128.051    137.908 
571128.215    138.072 

58/128.380    138.236 
59  1 1  28.544  1 1  38.400 


9' 


m  s 
1  28.708 
1  28.873 
1  29.037 
1  29.201 
1  29.365 

1  29.530 
1  29.694 
1  29.858 
1  30.022 
1  30.187 

1  30.351 
1  30.515 
130.680 
1  30.844 
1  31.008 

1  31.172 
1  31.337 
1  31.501 
1  31.665 
1  31.829 

1  31.994 
1  32.158 
1  32.322 
1  32.487 
1  32.651 

1  32.815 
1  32.979 
1  33.144 
1  33.308 
1  33.472 

1  33.637 
1  33.801 
1  33.965 
1  34.129 
134.294 

1  34.458 
1  34.622 
1  34.786 
1  34.951 
135.115 

1  35.279 
1  35.444 
1  35.608 
1  35.772 
1  35.936 

1  36.101 
1  36.2G5 
1  36.429 
1  36.593 
1  36.758 

1  36.922 
1  37.086 
1  37.251 
1  37.415 
1  37.579 


10^ 


m 

1 

1 

1 

1 

1 


38.565 
38.729 
38.893 
39.058 
39.222 


1  39.386 
1  39.550 
1  39.715 
1  39.879 
140.043 

140.207 
1  40.372 
1  40.536 
140.700 
1  40.865 

1  41.029 
141.193 
1  41.357 
141.522 
141.686 

141.850 
1  42.015 
1  42.179 
1  42.343 
1  42.507 

1  42.672 
1  42.836 
143.000 
1  43.164 
1  43.329 

1  43.493 
1  43.657 
1  43.822 
1  43.986 
1  44.150 

1  44.314 
1  44.479 
1  44.643 
1  44.807 
1  44.971 

1  45.136 
145.300 
1  45.464 
1  45.629 
1  45.793 

1  45.957 
1  46.121 
1  46.286 
1  46.450 
1  46.614 

1  46.778 
1  46.943 
1  47.107 
1  47.271 
1  47.436 

147.600 
1  47.764 
1  47.928 


11' 


m  8 
1  48.421 
1  48.585 
1  48.750 
1  48.914 
1  49.078 

1  49.243 
1  49.407 
1  49.571 
1  49.735 
149.900 

150.064 
1  50.228 
1  50.393 
1  50.567 
1  50.721 

1  50.885 
1  51.050 
1  51.214 
1  51.378 
1  51.542 

1  51.707 
1  51.871 
1  52.035 
152.200 
1  52.364 

1  52.528 
1  52.692 
1  52.857 
1  53.021 
1  53.185 

1  53.349 
1  53.514 
1  53.678 
1  53.842 
154.007 

1  54.171 
1  54.335 
1  54.499 
154.664 
1  54.828 

1  54.992 
1  55.156 
1  55.321 
1  55.485 
1  55.649 

1  55.814 
1  55.978 
1  56.142 
1  56.306 
1  56.471 

1  56.635 
1  56.799 
1  56.964 
157.128 
1  57.292 

1  57.456 
1  57.621 
1  57.785 


12" 

m     s 

1  58.278 

158.442 

158.606 

1  58.771 

1  58.935 

159.099 

1  59.263 

1  59.428 

1  59.592 

1  59.756 

1  59.920 

2    0.085 

2    0.249 

2    0.413 

2    0.578 

2    0.742 

2    0.906 

2    1.070 

2    1.235 

2    1.399 

2    1.563 

2    1.727 

2    1.892 

2    2.056 

2    2.220 

2    2.385 

2    2.549 

2    2.713 

2    2.877 

2    3.042 

2    3.206 

2    3.370 

2    3.534 

2    3.699 

2    3.863 

2    4.027 

2    4.192 

2    4.356 

2    4.520 

2    4.684 

2    4.849 

2    5.013 

2    5.177 

2    5.342 

2    5.506 

2    5.670 

2    5.834 

2    5.999 

2    6.163 

2    6.327 

2    6.491 

2    6.656 

2    6.820 

2    6.984 

2    7.149 

2    7.313 

2    7.477 

2    7.641 

13"   !    14" 


m  8 

2  8.134 

2  8.298 

2  8.463 

2  8.627 

2  8.791 

2  8.956 

2  9.120 

2  9.284 

2  9.448 

2  9.613 

2  9.777 
2  9.941 
2  10.106 
2  10.270 
2  10.434 

2  10.698 
2  10.763 
2  10.927 
2  11.091 
2  11.255 

2  11.420 
2  11.584 
2  11.748 
2  11.912 
2  12.077 

2  12.241 
2  12.405 
2  12.570 
2  12.734 
2  12.898 

2  13.062 
2  13.227 
2  13.391 
2  13.555 
2  13.720 

2  13.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  14.705 
2  14.869 
2  15.034 
2  15.198 
2  15.362 

2  15.527 
2  15.691 
2  15.855 
2  16.019 
2  16.184 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 

2  17.169 
2  17.334 
2  17.498 


m  s 
2  17.991 
2  18.155 
2  18.319 
2  18.483 
2  18.648 

2  18.812 
2  18.976 
2  19.141 
2  19.305 
2  19.469 

2  19.633 
2  19.798 
2  19.962 
2  20.126 
2  20.290 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  21.276 
2  21.440 
2  21.606 
2  21.769 
2  21.933 

2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.676 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 

2  24.562 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.354 


15' 


1  48.093  \  1  57 .949  \2   V.«y^  W  \\'RA^  [l  27 '.519  I  2  37;376 
1  48.257  \  1  58.11^  \  ^   T  .^Q\  'i  Yl  A'ife^ 'I'll  .^^X'i^l  !(fiA 


m  s 

2  27.847 
2  28.011 
2  28.176 
2  28.340 
2  28.504 

2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.983 
2  30.147 

2  30.311 
2  30.476 
2  30.640 
2  30.804 
2  30.968 

2  31.133 
2  31.297 
2  31.461 
2  31.625 
2  31.790 

2  31.954 
2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.697 
2  33.761 
2  33.926 
2  34.090 
2  34.254 

2  34.418 
2  34.582 
2  34.747 
2  34.911 
2  36.075 

2  35.239 
2  35.404 
2  36.568 
2  36.732 
2  35.897 

2  36.061 
2  36.225 
2  36.389 
2  36.554 
2  36.718 

2  36.882 
2  37.047 
2  37.211 


For 
SeeoiMb. 


8 

0 
1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

60 
51 
52 
53 
54 

55 
56 
57 
58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
O.OfiO 
0063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1918. 
[For  hour  angles  O**  to  12'>  the  star  is  west  of  north,  and  for  hour  angles  \3f^  to  24^  it  is  east  of  north.] 


10<» 

15<» 

20<» 

22<» 

24* 

26* 

28* 

30* 

32* 

h    m 

0    0 

10 

20 

0    0.0 
0    3.0 
0    6.0 

•      / 
0    0.0 
0    3.1 
0    6.1 

0    0.0 
0    3.2 
0    6.3 

0    0.0 
0    3.2 
0    6.4 

0    0.0 
0    3.3 
0    6.5 

0    0.0 
0    3.3 
0    6.6 

0    0.0 
0    3.4 
0    6.8 

o          / 

0    0.0 
0    3.4 
0    6.9 

0    0.0 
0    3.5 
0    7.0 

h  m 
24    0 

23  50 
40 

0  30 
40 
50 

0    9.0 
0  12.0 
0  14.9 

0    9.2 
0  12.2 
0  15.2 

0    9.5 
0  12.6 
0  15.7 

0    9.6 
0  12.8 
0  15.9 

0    9.8 
0  13.0 
0  16.2 

0    9.9 
0  13.2 
0  16.4 

0  10.1 
0  13.4 
0  16.8 

0  10.3 
0  13.7 
0  17.1 

0  10.5 
0  14.0 
0  17.5 

23  30 

20 
10 

1    0 
10 
20 

0  17.8 
0  20.7 
0  23.6 

0  18.2 
0  21.2 
0  24.1 

0  18.8 
0  21.8 
0  24.8 

0  19.0 
0  22.1 
0  25.1 

0  19.3 
0  22.4 
0  25.5 

0  19.7 
0  22.8 
0  26.0 

0  20.0 
0  23.3 
0  26.5 

0  20.4 
0  23.7 
0  27.0 

0  20.9 
0  24.3 
0  27.6 

23   0 

22  50 
40 

1  30 
40 
50 

0  26.4 
0  29.1 
0  31.8 

0  26.9 
0  29.7 
0  32.5 

0  27.7 
0  30.6 
0  33.5 

0  28.1 
0  31.1 
0  33.9 

0  28.6 
0  31.6 
0  34.5 

0  29.1 
0  32.1 
0  35.1 

0  29.6 
0  32.7 
0  35.7 

0  30.2 
0  33.4 
0  36.4 

0  30.9 
0  34.1 
0  37.2 

22  30 
20 
10 

2    0 

10 
20 

0  34.5 
0  37.0 
0  39.5 

0  35.2 
0  37.8 
0  40.4 

0  36.2 
0  38.9 
0  41.5 

0  36.7 
0  39.5 
0  42.1 

0  37.3 
0  40.1 
0  42.8 

0  38.0 
0  40.8 
0  43.5 

0  38.7 
0  41.5 
0  44.3 

0  39.4 
0  42.4 
0  45.2 

0  40.3 
0  43.3 
0  46.2 

22    0 

2150 

40 

2  30 
40 
50 

0  41.9 
0  44.3 
0  46.5 

0  42.8 
0  45.2 
0  47.5 

0  44.1 
0  46.5 
0  48.9 

0  44.7 
0  47.2 
0  49.6 

0  45.4 
0  47.9 
0  50.4 

0  46.2 
0  48.7 
0  51.2 

0  47.0 
0  49.7 
0  52.2 

0  48.0 
0  50.7 
0  53.2 

0  49.0 
0  51.8 
0  54.4 

2130 
20 
10 

3    0 
10 
20 

0  48.7 
0  50.8 
0  52.8 

0  49.7 
0  51.8 
0  53.8 

0  51.2 
0  53.4 
0  55.4 

0  51.9 
0  54.1 
0  56.2 

0  52.7 
0  54.9 
0  57.1 

0  53.6 
0  55.9 
0  58.0 

0  54.6 
0  56.9 
0  59.1 

0  55.7 

0  58.0 

1  0.3 

0  56.9 

0  59.3 

1  1.6 

21    0 

20  50 

40 

3  30 
40 
50 

0  54.6 
0  56.4 
0  58.1 

0  55.8 
0  57.6 
0  59.3 

0  57.4 

0  59.2 

1  1.0 

0  58.2 

1  0.1 
1    1.8 

0  59.1 

1  1.0 
1    2.8 

1    0.1 
1    2.0 
1    3.8 

1    1.2 
1    3.2 
1    5.0 

1    2.4 
1    4.4 
1    6.3 

1    3.8 
1    5.8 
1    7.7 

20  30 
20 
10 

4    0 
10 
20 

0  59.6 

1  1.0 
1    2.4 

1    0.8 
1    2.3 
1    3.6 

1    2.6 
1    4.1 
1    5.5 

1    3.5 
1    5.0 
1    6.4 

1    4.4 
1    6.0 
1    7.4 

1    5.5 
1    7.1 
1    8.5 

1    6.7 
1    8.3 
1    9.8 

1    8.1 
1    9.7 
1  11.2 

1    9.5 
1  11.2 
1  12.7 

20    0 

19  50 

40 

4  30 
40 
50 

1    3.6 
1    4.6 
1    5.6 

1    4.8 
1    5.9 
1    6.9 

1    6.7 
1    7.8 
1    8.8 

1    7.6 
1    8.9 
1    9.8 

1    8.7 
1    9.8 
1  10.8 

1    9.8 
1  11.0 
1  12.0 

1  11.1 
1  12.3 
1  13.3 

1  12.6 
1  13.7 
1  14.8 

1  14.1 
1  15.3 
1  16.4 

19  30 
20 
10 

5    0 
10 
20 

1    6.4 
1    7.1 

1    7.7 

1    7.8 
1    8.5 
1    9.1 

1    9.7 
1  10.4 
1  11.0 

1  10.6 
1  11.4 
1  12.0 

1  11.7 
1  12.4 
1  13.0 

1  12.9 
1  13.7 
1  14.3 

1  14.2 
1  15.0 
1  15.6 

1  15.7 
1  16.5 
1  17.1 

1  17.3 
1  18.1 
1  18.7 

19    0 

18  50 

40 

5  30 
40 
50 

1    8.2 
1    8.5 
1    8.7 

1    9.5 
1    9.8 
1  10.0 

1  11.5 
1  11.8 
1  12.0 

1  12.4 
1  12.7 
1  12.9 

1  13.5 
1  13.8 
1  14.0 

1  14.7 
1  15.1 
1  15.3 

1  16.1 
1  16.4 
1  16.6 

1  17.6 
1  17.9 
1  18.1 

1  19.2 
1  19.6 
1  19.8 

18  30 
20 
10 

6    0 
10 
20 

1    8.7 
1    8.6 
1    8.4 

1  10.1 
1  10.0 
1    9.8 

1  12.0 
1  11.9 
1  11.7 

1  13.0 
1  12.9 
1  12.7 

1  14.1 
1  14.0 
1  13.7 

1  15.3 
1  15.2 
1  14.9 

1  16.6 
1  16.5 
1  16.3 

1  18.1 
1  18.0 
1  17.8 

1  19.8 
1  19.7 
1  19.4 

18    0 
17  50 

40 

6  30 
40 
50 

1    8.1 
1    7.6 
1    7.0 

1    9.4 
1    8.9 
1    8.3 

1  11.3 
1  10.8 
1  10.2 

1  12.3 
1  11.8 
1  11.1 

1  13.4 
1  12.8 
1  12.2 

1  14.6 
1  14.0 
1  13.4 

1  15.9 
1  15.3 
1  14.6 

1  17.4 
1  16.8 
1  16.1 

1  19.0 
1  18.4 
1  17.7 

17  30 
20 
10 

7    0 
10 
20 

1    6.3 
1    5.5 
1    4.5 

1    7.6 
1    6.7 
1    5.7 

1    9.4 
1    8.5 
1    7.5 

1  10.3 
1    9.4 
1    8.4 

1  11.4 
1  10.5 
1    9.4 

1  12.5 
1  11.6 
1  10.5 

1  13.8 
1  12.9 
1  11.8 

1  15.3 
1  14.3 
1  13.1 

1  16.8 
1  15.8 
1  14.7 

17    0 
16  50 

40 

7  30 
40 
50 

1    3.4 
1    2.2 
1    0.9 

1    4.6 
1    3.4 
1    2.0 

1    6.3 
1    5.1 
1    3.7 

1    7.2 
1    5.9 
1    4.5 

1    8.2 
1    6.9 
1    5.4 

1    9.3 
1    8.0 
1    6.5 

1  10.5 
1    9.1 
1    7.6 

!  1  11.9 
1  10.5 

1    8.9 

1  13.4 
1  11.9 
1  10.4 

16  30 
20 
10 

8    0 
10 
20 

0  59.4 
0  57.8 
0  5G.2 

1    0.5 
0  58.9 
0  57.2 

1    2.1 
1    0.5 
0  58.7 

1    3.0 
1    1.3 
0  59.5 

1    3.9 
1    2.2 
1    0.4 

1    4.9 
1    3.2 
1     1.3 

1    6.0 
1    4.3 
1    2.4 

1    7.3 
1    5.5 
1    3.6 

1    8.7 
1    6.9 
1    4.9 

16    0 
15  50 

40 

8  30 
40 
50 

'  0  54.4 
0  52.5 
0  50.5 

0  55.4 
0  53.5 
0  51.5 

0  56.9 
0  54.9 
0  52.8 

0  57.6 
0  55.6 
0  53.5 

0  58.4 
0  56.4 
0  54.3 

0  59.4 
0  57.3 
0  55.1 

1    0.4 
0  58.3 
0  56.1 

1    1.6 
0  59.4 
0  57.2 

1    2.8 
1    0.6 
0  58.3 

15  30 
20 
10 

9    0    1 

0  48,6  1 

0  49.4 

0  50.7 

0  51.3 

0  52.0 

0  52.9 

0  53.8 

0  54.8 

0  55.9 

15    0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1918. 
[For  hour  angles  O**  to  12'*  the  star  is  west  of  north,  and  for  hour  angles  12'*  to  24'*  it  is  east  of  north.] 


10** 

15^ 

20*» 

22*» 

24^ 

26* 

28* 

30* 

32* 

h  m 
9  0 

0  48.5 

e    t 

0  49.4 

0  50.7 

0  51.3 

e    / 

0  52.0 

0  52.9 

0  53.8 

o     t 

0  54.8 

O      / 

0  55.9 

h  m 
15  0 

10 

0  46.3 

0  47.1 

0  48.4 

0  49.0 

0  49.7 

0  50.5 

0  51.4 

0  52.3 

0  53.4 

14  50 

20 

0  44.0 

0  44.8 

0  46.0 

0  46.6 

0  47.3 

0  48.0 

0  48.9 

0  49.8 

0  50.8 

40 

9  90 

0  41.7 

0  42.5 

0  43.6 

0  44.1 

0  44.8 

0  45.5 

0  46.3 

0  47.1 

0  48.1 

14  30 

40 

0  39.3 

0  40.0 

0  41.1 

0  41.6 

0  42.2 

0  42.8 

0  43.6 

0  44.4 

0  45.3 

20 

50 

0  36.8 

0  37.5 

0  38.5 

0  39.0 

0  39.5 

0  40.1 

0  40.8 

0  41.6 

0  42.4 

10 

10  0 

0  34.2 

0  34.9 

0  35.8 

0  36.2 

0  36.8 

0  37.3 

0  38.0 

0  38.7 

0  39.5 

14  0 

10 

0  31.6 

0  32.2 

0  33.0 

0  33.4 

0  33.9 

0  34.5 

0  35.1 

0  35.7 

0  36.4 

13  50 

20 

0  28.9 

0  29.5 

0  30.2 

0  30.6 

0  31.1 

0  31.5 

0  32.1 

0  32.7 

0  33.3 

40 

10  30 

0  26.2 

0  26.7 

0  27.4 

0  27.7 

0  28.1 

0  28.6 

0  29.0 

0  29.6 

0  30.2 

13  30 

40 

0  23.4 

0  23.8 

0  24.5 

0  24.8 

0  25.1 

0  25.5 

0  26.0 

0  26.4 

0  27.0 

20 

50 

0  20.6 

0  21.0 

0  21.5 

0  21.8 

0  22.1 

0  22.4 

0  22.8 

0  23.2 

0  23.7 

10 

11  0 

0  17.7 

0  18.0 

0  18.5 

0  18.7 

0  19.0 

0  19.3 

0  19.6 

0  20.0 

0  20.4 

13  0 

10 

0  14.8 

0  15.1 

0  15.5 

0  15.7 

0  15.9 

0  16.1 

0  16.4 

0  16.7 

0  17.1 

12  50 

20 

0  11.9 

0  12.1 

0  12.4 

0  12.6 

0  12.8 

0  12.9 

0  13.2 

0  13.4 

0  13.7 

40 

11  30 

0  8.9 

0  9.1 

0  9.3 

0  9.5 

0  9.6 

0  9.7 

0  9.9 

0  10.1 

0  10.3 

12  30 

40 

0  6.0 

0  6.1 

0  6.^ 

0  6.3 

0  6.4 

0  6.5 

0  6.6 

0  6.7 

0  6.9 

20 

50 

0  3.0 

0  3.0 

0  3.1 

0  3.2 

0  3.2 

0  3.2 

0  3.3 

0  3.4 

0  3.4 

10 

12  0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

12  0 

32« 

34*» 

36* 

38*» 

40*» 

42*> 

44* 

46* 

48* 

h  m 
0  0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

h  m 
24  0 

10 

0  3.5 

0  3.6 

0  3.7 

0  3.8 

0  3.9 

0  4.0 

0  4.2 

0  4.3 

0  4.5 

23  50 

20 

0  7.0 

0  7.2 

0  7.4 

0  7.6 

0  7.8 

0  8.1 

0  8.4 

0  8.7 

0  9.0 

40 

0  30 

0  10.5 

0  10.8 

0  11.1 

0  11.4 

0  11.7 

0  12.1 

0  12.5 

0  13.0 

0  13.5 

23  30 

40 

0  14.0 

0  14.4 

0  14.7 

0  15.1 

0  15.6 

0  16.1 

0  16.6 

0  17.3 

0  17.9 

20 

50 

0  17.5 

0  17.9 

0  18.4 

0  18.9 

0  19.4 

0  20.1 

0  20.7 

0  21.5 

0  22.3 

10 

1  0 

0  20.9 

0  21.4 

0  21.9 

0  22.6 

0  23.2 

0  24.0 

0  24.8 

0  25.7 

0  26.7 

23  0 

10 

0  24.3 

0  24.9 

0  25.5 

0  26.2 

0  27.0 

0  27.8 

0  28.8 

0  29.9 

0  31.0 

22  50 

20 

0  27.6 

0  28.3 

0  29.0 

0  29.8 

0  30.7 

0  31.6 

0  32.7 

0  34.0 

0  35.3 

40 

1  30 

0  30.9 

0  31.6 

0  32.4 

0  33.3 

0  34.3 

0  35.4 

0  36.6 

0  38.0 

0  39.5 

22  30 

40 

0  34.1 

0  34.9 

0  35.8 

0  36.8 

0  37.9 

0  39.1 

0  40.4 

0  41.9 

0  43.6 

20 

50 

0  37.2 

0  38.1 

0  39.1 

0  40.2 

0  41.4 

0  42.7 

0  44.2 

0  45.8 

0  47.6 

10 

2  0 

0  40.3 

0  41.3 

0  42.3 

0  43.5 

0  44.8 

0  46.2 

0  47.8 

0  49.6 

0  51.5 

22  0 

10 

0  43.3 

0  44.4 

0  45.5 

0  46.7 

0  48.1 

0  49.6 

0  51.4 

0  53.2 

0  55.3 

21  50 

20 

0  46.2 

0  47.3 

0  48.5 

0  49.9 

0  51.4 

0  53.0 

0  54.8 

0  56.8 

0  59.0 

40 

2  30 

0  49.0 

0  50.2 

0  51.5 

0  52.9 

0  54.5 

0  56.2 

0  58.1 

1  0.3 

1  2.6 

21  30 

40 

0  51.8 

0  53.0 

0  54.4 

0  55.9 

0  57.5 

0  59.3 

1  1.3 

1  3.6 

1  6.1 

20 

50 

0  54.4 

0  55.7 

0  57.1 

0  58.7 

1  0.4 

1  2.3 

1  4.4 

1  6.8 

1  9.4 

10 

3  0 

0  56.9 

0  58.3 

0  59.7 

1  1.4 

1  3.2 

1  5.2 

1  7.4 

1  9.9 

1  12.6 

21  0 

10 

0  59.3 

1  0.7 

1  2.3 

1  4.0 

1  5.9 

1  7.9 

1  10.2 

1  12.8 

1  15.7 

20  50 

20 

1  1.6 

1  3.1 

1  4.7 

1  6.4 

1  8.4 

1  10.5 

1  12.9 

1  15.6 

1  18.6 

40 

3  30 

1  3.8 

1  5.3 

1  6.9 

1  8.8 

1  10.8 

1  13.0 

1  15.5 

1  18.2 

1  21.3 

20  30 

40 

1  5.8 

1  7.4 

1  9.1 

1  11.0 

1  13.0 

1  15.3 

1  17.9 

1  20.7 

1  23.9 

20 

50 

1  7.7 

1  9.3 

1  11.1 

1  13.0 

1  15.2 

1  17.5 

1  20.1 

1  23.0 

1  26.3 

10 

4  0 

1  9.5 

1  11.2 

1  13.0 

1  14.9 

1  17.1 

1  19.6 

1  22.2 

1  25.2 

1  28.5 

20  0 

10 

1  11.2 

1  12.8 

1  14.7 

1  16.7 

1  18.9 

1  21.4 

1  24.2 

1  27.2 

1  30.6 

19  50 

20 

1  12.7 

1  14.4 

1  16.3 

1  18.3 

1  20.6 

1  23.1 

1  25.9 

1  29.0 

1  32.5 

40 

4  30 

1  14.1 

1  15.8 

1  17.7 

1  19.8 

1  22.1 

1  24.7 

1  27.5 

1  30.7 

1  34.2 

19  30 

40 

1  15.3 

1  17.0 

1  19.0 

1  21.1 

1  23.5 

1  26.1 

1  29.0 

1  32.2 

1  35.7 

20 

50 

1  i6.4 

1  18.2 

1  20.1 

1  22.3 

1  24.7 

1  27.3 

1  30.2 

1  33.5 

1  37.1 

10 

6  0 

1  17.3 

1  19.1 

1  21.1 

1  23.3 

1  25.7 

1  28.4 

1  31.3 

1  34.6 

1  38.2 

^  19  0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1918. 
[For  hour  angles  O'^  to  12^  the  star  is  west  of  north,  and  for  hoiu*  angles  12>>  to  24*^  it  is  east  of  north.] 


Lit. 


H.A. 


h    m 

5    0 

10 

20 

5  30 
40 
50 

6  0 
10 
20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9  0 
10 
20 

9  30 
40 
50 

10  0 
10 
20 

10  30 
40 
50 

11  0 
10 
20 

11  30 
40 
50 

12  0 


32* 


1  17.3 
1  18.1 
1  18.7 


1 
1 
1 

1 
1 
1 

1 
1 
1 


19.2 
19.6 
19.8 

19.8 
19.7 
19.4 

19.0 

18.4 
17.7 


1  16.8 
1  15.8 
1  14.7 


0  39.5 
0  36.4 
0  33.3 

0  30.2 
0  27.0 
0  23.7 

0  20.4 
0  17.1 
0  13.7 

0  10.3 
0  6.9 
3.4 

0.0 


0 
0 


34* 


1 
1 
1 

1 
1 

1 


19.1 
19.9 
20.6 

21.1 
21.4 
21.6 


36* 


1  21.6 
1  21.5 
1  21.2 

1  20.8 
1  20.2 
1  19.5 

1  18.6 
1  17.5 
1  16.3 


1  13.4 
1  11.9 
1  10.4 

1  15.0 
1  13.6 
1  12.0 

1    8.7 
1    6.9 
1    4.9 

1  10.2 
1  8.4 
1    6.4 

1    2.8 
1    0.6 
0  58.3 

1  4.2 
1  2.0 
0  59.6 

0  55.9 
0  53.4 
0  50.8 

0  57.2 
0  54.6 
0  51.9 

0  48.1 
0  45.3 
0  42.4 

0  49.2 
0  46.3 
0  43.4 

0  40.3 
0  37.2 
34.1 

30.9 
27.6 


0 

0 
0 


0  24.2 


0 
0 
0 

0 
0 
0 

0 


20.9 
17.4 
14.0 

10.5 
7.0 
3.5 

0.0 


1  21.1 
1  21.9 
1  22.6 

1  23.1 
1  23.4 
1  23.6 


1 

1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 

1 
1 


23.6 
23.5 
23.2 

22.8 
22.2 
21.4 

20.5 
19.4 
18.2 

16.8 
15.3 
13.7 

11.9 

10.0 

8.0 


38* 


1  5.8 
1  3.5 
1    LI 

0  58.5 
0  55.9 
0  53.2 

0  50.3 
0  47.4 
0  44.4 


0  41.3 
0  38.1 
34.9 

31.6 
28.2 
24.8 


0 

0 
0 
0 


0 
0 
0 

0 
0 
0 

0 


21.4 
17.9 
14.3 

10.8 
7.2 
3.6 

0.0 


1  23.3 
1  24.1 
1  24.8 

1  25.3 
1  25.6 
1  25.8 

1  25.9 
1  25.7 
1  25.4 

1  26.0 
1  24.3 
1  23.6 

1  22.6 
1  21.6 
1  20.3 

1  18.9 
1  17.3 
1  15.6 

1  13.8 
1  11.8 
1    9.7 

1  7.5 
1  5.1 
1    2.6 

1  0.1 
0  57.4 
0  54.6 

0  51.6 
0  48.6 
0  45.5 


40* 


1  25.7 
1  26.6 
1  27.2 

1  27.8 
1  28.1 
1  28.3 


1 
1 

1 

1 
1 
1 

1 
1 
1 


28.3 
28.2 
27.9 

27.4 
26.7 
25.9 

25.0 
23.8 
22.5 


42* 


1  21.1 

1  19.5 

1  17.8 

1  15.9 

1  13.8 

1  11.7 

1  9.4 

1  7.0 

1  4.4 

1  1.7 

0  59.0 

0  56.1 

0  53.1 

0  50.0 

0  46.8 


0  42.4  ;  0  43.5 
0  39.1  0  40.2 
0  35.8    0  36.8 


0  32.4 
0  28.9 
0  25.4 

0  21.9 
0  18.3 
14.7 

11.0 
7.4 
3.7 

0.0 


0 

0 
0 
0 

0 


1 
1 
1 

1 
1 
1 

1 

1 
1 


28.4 
29.2 
29.9 

30.6 
30.8 
31.0 

31.1 
30.9 
30.6 


44* 


1 
1 
1 

1 
1 
1 

1 
1 
1 


31.3 
32.2 
32.9 

33.6 
33.9 
34.1 

34.1 
33.9 
33.5 


46* 


1  30.1  1  33.0 

1  29.4  1  32.3 
1  28.6  !  1  31.5 

1  27.6  1  30.4 

1  26.4  1  29.2 

1  25.1  1  27.8 

1  23.6  1  26.3 

1  21.9  1*24.6 

1  20.1  1  22.7 

1  18.2  1  20.7 

1  16.1  1  18.5 

1  13.8  1  16.2 

1  11.5  1  13.8 

1    9.0  1  11.2 

1    6.3  1    8.5 

1    3.6  1    5.6 

1    0.7  1    2.6 

0  57.7  0  59.6 

0  54.6  0  56.4 

0  51.5  0  53.1 
0  48.2  I  0  49.7 


0  44.8 
0  41.4 
0  37.9 


0  33.3  0  34.3 
0  29.8  j  0  30.6 
0  26.2  I  0  26.9 


0 
0 
0 

0 
0 
0 

0 


22.5 
18.8 
15.1 

11.3 
7.6 
3.8 

0.0 


0  23.2 
0  19.4 
0  15.5 

0  11.7 
0  7.8 
0    3.9 

0    0.0 

0  46.3 
0  42.7 
0  39.1 

0  35.4 
0  31.6 
0  27.8 

0  23.9 
0  20.0 
0  16.0 

0  12.0 
0  8.0 
0    4.0 

0    0.0 


1  34.6 
1  35.5 
1  36.3 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


36.8 
37.2 
37.4 

37.4 
37.2 
36.9 

36.3 
35.6 
84.7 

33.6 
32.3 
30.9 


48* 


1  29.3 
1  27.5 
1  25.6 

1  23.5 
1  21.3 
1  18.9 

1  16.3 
1  13.6 
1  10.8 

1  7.9 
1  4.8 
1    1.6 

0  58.3 
0  54.9 
0  51.4 

0  47.8 
0  44.2 
0  40.4 

0  36.6 
0  32.7 
0  28.7 

0  24.7 
0  20.7 
0  16.6 

0  12.5 
0  8.3 
0    4.2 

0    0.0 


1  38.2 
1  39.2 
1  40.0 

1  40.6 
1  40.9 
1  41.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


41.1 
40.9 
40.5 

40.0 
39.2 
38.3 

37.1 
35.8 
34.3 


1  32.6 

1  30.8 

1  28.8 

1  26.6 

1  24.3 

1  21.8 

1  19.2 

1  16.4 

1  13.5 

1  10.4 

1  7.2 

1  3.9 

1  0.5 

0  57.0 

0  53.3 

0  49.6 

0  45.8 

0  41.9 

0  37.9 

0  33.9 

0  29.8 

0  25.6 

0  21.4 

0  17.2 

0  12.9 

0  8.6 

0  4.3 

0  0.0 


LsL 


H.A.  . 


h  m 
19   0 

18  50 
40 

18  30 
20 
10 

18   0 

17  50 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 

20 
10 

16    0 

15  50 

40 

15  30 
20 
10 

15    0 
14  50 

40 

14  30 
20 
10 

14    0 
13  50 

40 

13  30 

20 
10 

13    0 

12  50 

40 

12  30 
20 
10 

12    0 


Lat. 


BLA. 


h    m 

0    0 

10 

20 

0  30 
40 
50 

1    0 


48*» 

•      / 

0    0.0 

0    4.5 

0    9.0 

0  13.5 

0  17.9 

0  22.3 

50* 


0  0.0 
0  4.7 
0    9.4 

0  14.1 
0  18.7 
0  23.3 

26.7  I  0  27.9 


62* 


0  0.0 

0  4.9 

0  9.8 

0  14.7 

0  19.6 

0  24.4 

0  29.1 


54*^ 

56*' 

58** 

60** 

61*^ 

62*» 

e          / 

•               /           1        O               / 

e          / 

•      / 

o            / 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    5.1 

0    5.4 

0    5.7 

0    6.1 

0    6.3 

0    6.5 

0  10.3 

0  10.8 

0  11.5 

0  12.2 

0  12.6 

0  13.0 

0  15.4 

0  16.2 

0  17.2 

0  18.3 

0  18.9 

0  19.5 

0  20.5 

0  21.6 

0  22.9 

0  24.3 

0  25.1 

0  26.0 

0  25.6 

0  26.9 

0  28.5 

0  30.3 

0  31.3 

0  32.4 

0  30.6 

0  VIH 

U^\.\ 

[  Q  V^H 

0  37.4 

0  38.7 

Lat. 


H.A. 


h  m 
24  0 
23  50 

40 

23  30 

20 
10 

23   0 


rl^ 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1918. 
It  hour  anglee  O**  to  12*^  the  star  is  west  of  north .  and  for  hour  angles  12''  to  24''  it  is  east  of  north.] 


Lat. 

48*» 

60^ 

52*^ 

54** 

66** 

58** 

60^ 

61*^ 

62** 

h  m 

o     / 

o     / 

o     / 

o     / 

O      / 

e    / 

O      / 

•  f 

e    f 

h  m 

1  0 

0  26.7 

0  27.9 

0  29.1 

0  30.6 

0  32.2 

0  34.1 

0  36.2 

0  37.4 

0  38.7 

23  0 

10 

0  31.0 

0  32.4 

0  33.8 

0  35.5 

0  37.4 

0  39.6 

0  42.1 

0  43.4 

0  44.9 

22  50 

20 

0  35.3 

0  36.8 

0  38.5 

0  40.4 

0  42.5 

0  46.0 

0  47.8 

0  49.4 

0  61.1 

40 

1  30 

0  39.5 

0  41.2 

0  43.0 

0  45.2 

0  47.6 

0  50.3 

0  63.6 

0  56.2 

0  57.1 

22  30 

40 

0  43.6 

0  45.4 

0  47.5 

0  49.8 

0  62.5 

0  65.5 

0  59.0 

1  0.9 

1  3.0 

20 

50 

0  47.6 

0  49.6 

0  51.9 

0  54.4 

0  57.3 

1  0.6 

1  4.4 

1  6.5 

1  8.8 

10 

2  0 

0  51.5 

0  53.7 

0  56.2 

0  58.9 

1  2.0 

1  5.6 

1  9.7 

1  12.0 

1  14.4 

22  0 

10 

0  55.3 

0  57.7 

1  0.3 

1  3.3 

1  6.6 

1  10.4 

1  14.9 

1  17.3 

1  19.9 

21  50 

20 

0  59.0 

1  1.5 

1  4.3 

1  7.6 

1  11.1 

1  15.1 

1  19.9 

1  22.4 

1  25.2 

40 

2  30 

1  2.6 

1  5.3 

1  8.2 

1  11.6 

1  15.4 

1  19.7 

1  24.7 

1  27.4 

1  30.4 

21  30 

40 

1  6.1 

1  8.9 

1  12.0 

1  15.5 

1  19.5 

1  24.1 

1  29.3 

1  32.2 

1  35.3 

20 

50 

1  9.4 

1  12.4 

1  15.6 

1  19.3 

1  23.6 

1  28.3 

1  33.8 

1  36.8 

1  40.1 

10 

3  0 

1  12.6 

1  15.7 

1  19.1 

1  23.0 

1  27.3 

1  32.3 

1  38.0 

1  41.2 

1  44.6 

21  0 

10 

1  15.7 

1  18.8 

1  22.4 

1  26.4 

1  31.0 

1  36.1 

1  42.1 

1  45.4 

1  49.0 

20  60 

20 

1  18.6 

1  21.8 

1  25.5 

1  29.7 

1  34.4 

1  39.8 

1  46.0 

1  49.4 

1  53.1 

40 

3  30 

1  21.3 

1  24.7 

1  28.5 

1  32.8 

1  37.7 

1  43.3 

1  49.6 

1  53.2 

1  67.0 

20  30 

40 

1  23.9 

1  27.4 

1  31.3 

1  35.8 

1  40.8 

1  46.5 

1  63.0 

1  66.7 

2  0.6 

20 

50 

1  26.3 

1  29.9 

1  34.0 

1  38.5 

1  43.7 

1  49.6 

1  66.2 

2  0.0 

2  4.0 

10 

4  0 

1  28.5 

1  32.2 

1  36.4 

1  41.0 

1  46.3 

1  52.3 

1  59.2 

2  3.0 

2  7.1 

20  0 

10 

1  30.6 

1  34.4 

1  38.6 

1  43.4 

1  48.8 

1  54.9 

2  1.9 

2  6.8 

2  10.0 

19  60 

20 

1  32.5 

1  36.4 

1  40.7 

1  45.5 

1  51.0 

1  57.3 

2  4.4 

2  8.4 

2  12.7 

40 

4  30 

1  34.2 

1  38.1 

1  42.5 

1  47.4 

1  63.0 

1  59.4 

2  6.6 

2  10.7 

2  16.0 

19  30 

40 

1  35.7 

1  39.7 

1  44.2 

1  49.2 

1  64.8 

2  1.3 

2  8.6 

2  12.7 

2  17.1 

20 

50 

1  37.1 

1  41.1 

1  45.6 

1  50.7 

1  66.4 

2  2.9 

2  10.4 

2  14.6 

2  19.0 

10 

5  0 

1  38.2 

1  42.3 

1  46.9 

1  52.0 

1  57.8 

2  4.3 

2  11.8 

2  16.0 

2  20.6 

19  0 

10 

1  39.2 

1  43.3 

1  47.9 

1  53.0 

1  68.9 

2  5.6 

2  13.1 

2  17.3 

2  21.8 

18  60 

20 

1  40.0 

1  44.1 

1  48.7 

1  63.9 

1  59.8 

2  6.4 

2  14.0 

2  18.3 

2  22.8 

40 

5  30 

1  40.6 

1  44.7 

1  49.3 

1  54.5 

2  0.4 

2  7.1 

2  14.7 

2  19.0 

2  23.5 

18  30 

40 

1  40.9 

1  45.1 

1  49.7 

1  55.0 

2  0.9 

2  7.5 

2  16.2 

2  19.4 

2  24.0 

20 

50 

1  41.1 

1  45.3 

1  49.9 

1  65.2 

2  1.1 

2  7.7 

2  16.4 

2  19.6 

2  24.2 

10 

6  0 

1  41.1 

1  45.3 

1  49.9 

1  55.1 

2  1.0 

2  7.7 

2  15.3 

2  19.5 

2  24.1 

18  0 

10 

1  40.9 

1  45.1 

1  49.7 

1  64.9 

2  0.7 

2  7.4 

2  15.0 

2  19.2 

2  23.7 

17  50 

20 

1  40.5 

1  44.7 

1  49.2 

1  64.4 

2  0.2 

2  6.9 

2  14.4 

2  18.6 

2  23.1 

40 

6  30 

1  40.0 

1  44.1 

1  48.6 

1  63.7 

1  59.6 

2  6.1 

2  13.6 

2  17.7 

2  22.2 

17  30 

40 

1  39.2 

1  43.3 

1  47.8 

1  62.8 

1  58.6 

2  6.1 

2  12.4 

2  16.5 

2  21.0 

20 

50 

1  38.3 

1  42.3 

1  46.7 

1  61.7 

1  67.4 

2  3.8 

2  11.1 

2  15.2 

2  19.6 

10 

7  0 

1  37.1 

1  41.1 

1  45.5 

1  50.4 

1  56.0 

2  2.3 

2  9.6 

2  13.5 

2  17.8 

17  0 

10 

1  35.8 

1  39.7 

1  44.0 

1  48.9 

1  54.4 

2  0.6 

2  7.7 

2  11.6 

2  15.9 

16  50 

20 

1  34.3 

1  38.1 

1  42.4 

1  47.2 

1  52.6 

1  68.7 

2  6.7 

2  9.5 

2  13.7 

40 

7  30 

1  32.6 

1  36.4 

1  40.6 

1  45.3 

1  50.6 

1  56.6 

2  3.4 

2  7.2 

2  11.3 

16  30 

40 

1  30.8 

1  34.5 

1  38.6 

1  43.1 

1  48.3 

1  54.2 

2  0.9 

2  4.6 

2  8.6 

20 

50 

1  28.8 

1  32.4 

1  36.4 

1  40.8 

1  45.9 

1  51.6 

1  58.2 

2  1.8 

2  5.7 

10 

8  0 

1  26.6 

1  30.1 

1  34.0 

1  38.3 

1  43.3 

1  48.8 

1  65.2 

1  58.7 

2  2.6 

16  0 

10 

1  24.3 

1  27.7 

1  31.4 

1  35.7 

1  40.5 

1  45.9 

1  62.1 

1  55.5 

1  69.2 

15  50 

20 

1  21.8 

1  25.1 

1  28.7 

1  32.8 

1  37.5 

1  42.7 

1  48.7 

162.0 

1  65.6 

40 

8  30 

1  19.2 

1  22.3 

1  25.9 

1  29.8 

1  34.3 

1  39.4 

1  45.2 

1  48.4 

1  51.8 

15  30 

40 

1  16.4 

1  19.4^ 

122.8 

1  26.7 

1  31.0 

1  35.8 

1  41.4 

1  44.5 

1  47.8 

20 

50 

1  13.5 

1  16.4 

1  19.6 

1  23.3 

1  27.5 

1  32.1 

1  37.5 

140.5 

1  43.6 

10 

9  0 

1  10.4 

1  13.2 

1  16.3 

1  19.8 

1  23.8 

1  28.3 

1  33.4 

1  36.3 

1  39.3 

16  0 

10 

1  7.2 

1  9.9 

1  12.9 

1  16.2 

1  20.0 

1  24.3 

1  29.2 

1  31.9 

1  34.8 

14  50 

20 

1  3.9 

1  6.5 

1  9.3 

1  12.5 

1  16.1 

1  20.1 

1  24.8 

1  27.3 

1  30.1 

40 

9  30 

1  0.5 

1  2.9 

1  5.6 

1  8.6 

1  12.0 

1  15.8 

1  20.2 

1  22.6 

1  26.2 

14  30 

40 

0  57.0 

0  59.2 

1  1.7 

1  4.6 

1  7.7 

1  11.4 

1  15.6 

1  17.8 

1  20.2 

20 

50 

0  53.3 

0  55.4 

0  57.8 

1  0.4 

1  3.4 

1  6.8 

■  1  10.7 

1  12.8  1  16.1 

10 

10  0 

0  49.6 

0  51.6 

0  53.8 

0  66.2 

0  59.0 

1  2.1 

.  1  5.7 

1  7.7 

1  9.8 

14  0 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1918. 
[Far  hour  angles  0''  to  U**  the  star  is  west  of  north,  and  for  hour  angles  12'*  to  24**  it  is  east  of  north.] 


\.     Lat. 

48<» 

60* 

62* 

54** 

56*> 

58*» 

eo'^ 

61* 

62* 

h   m 

10    0 

10 

20 

0  49.6 
0  45.8 
0  41.9 

0  61.6 
0  47.6 
0  43.6 

0  63.8 
0  49.6 
0  46.4 

0  66.2 
0  61.9 
0  47.6 

0  59.0 
0  64.4 
0  49.8 

1    2.1 
0  67.3 
0  62.4 

1    6.7 
1    0.7 
0  66.6 

1    7.7 
1    2.6 
0  57.2 

1    9.8 
1    4.4 
0  58.9 

h  m 

14    U 

13  50 

40 

10  30 

40 
50 

0  37.9 
0  33.9 
0  29.8 

0  39.4 
0  35.2 
0  30.9 

0  41.1 
0  36.7 
0  32.2 

0  43.0 
0  38.4 
0  33.7 

0  46.1 
0  40.3 
0  36.4 

0  47.4 
0  42.4 
0  37.2 

0  60.2 
0  44.8 
0  39.4 

0  61.7 
0  46.2 
0  40.6 

0  53.3 
0  47.6 
0  41.9 

13  30 
20 

10 

11    0 
10 
20 

0  25.6 
0  21.4 
0  17.2 

0  26.6 
0  22.3 
0  17.9 

0  27.8 
0  23.2 
0  18.6 

0  29.0 
0  24.3 
0  19.5 

0  30.4 
0  26.4 
0  20.4 

0  32.0 
0  26.8 
0  21.6 

0  33.9 
0  28.3 
0  22.7 

0  34.9 
0  29.2 
0  23.4 

0  36.0 
0  30.1 
0  24.1 

13   0 
12  50 

40 

11  30 
40 
50 

0  12.9 
0    8.6 
0    4.3 

0  13.4 
0    9.0 
0    4.5 

0  14.0 
0    9.3 
0    4.7 

0  14.6 
0    9.8 
0    4.9 

0  16.3 
0  10.2 
0    5.1 

0  16.2 
0  10.8 
0    5.4 

0  17.1 
0  11.4 
0    5.7 

0  17.6 
0  11.8 
0    6.9 

0  18.1 
0  12.1 
0    6.1 

12  30 
20 

10 

12    0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

12   0 

\^  Lat. 

62*> 

63** 

64*> 

65** 

66** 

67** 

68*> 

69* 

70* 

h   m 

0    0 

10 

20 

0    0.0 
0    6.6 
0  13.0 

0    0.0 
0    6.8 
0  13.6 

•      / 

0    0.0 
0    7.0 
0  14.0 

O              / 

0    0.0 
0    7.3 
0  14.6 

O              / 

0    0.0 
0    7.6 
0  16.2 

•      / 

0    0.0 
0    7.9 
0  16.8 

0    0.0 
0    8.3 
0  16.6 

0    0.0 

0    8.7 
0  17.3 

0    0.0 
0    9.1 
0  18.2 

b   m 
24    0 

23  50 
40 

0  30 
40 
60 

0  19.6 
0  26.0 
0  32.4 

0  20.2 
0  26.9 
0  33.6 

0  21.0 
0  27.9 
0  34.8 

0  21.8 
0  29.0 
0  36.1 

0  22.7 
0  30.2 
0  37.6 

0  23.7 
0  31.6 
0  39.3 

0  24.8 
0  33.0 
0  41.1 

0  26.0 
0  34.5 
0  43.0 

0  27.3 
0  36.3 
0  45.2 

23  30 

20 
10 

1    0 
10 
20 

0  38.7 
0  44.9 
0  51.1 

0  40.1 
0  46.6 
0  52.9 

0  41.6 
0  48.3 
0  64.9 

0  43.2 
0  60.2 
0  57.0 

•  0  46.0 
0  62.2 
0  59.4 

0  46.9 

0  64.6 

1  1.9 

0  49.1 

0  67.0 

1  4.7 

0  61.4 

0  69.7 

1  7.8 

0  54.0 

1  2.7 
1  11.3 

23   0 

22  50 
40 

1  30 
40 
50 

0  67.1 

1  3.0 

1    8.8 

0  69.1 

1  6.3 
1  11.3 

1    1.4 
1    7.7 
1  13.9 

1    3.8 
1  10.4 
1  16.8 

1    6.4 
1  13.2 
1  19.9 

1    9.2 
1  16.4 
1  23.4 

1  12.4 
1  19.9 
1  27.2 

1  16.8 
1  23.7 
1  31.3 

1  19.7 
1  27.9 
1  36.9 

22  30 
20 
10 

2    0 
10 
20 

1  14.4 
1  19.9 
1  25.2 

1  17.1 
1  22.8 
1  28.3 

1  20.0 
1  26.9 
1  31.6 

1  23.1 
1  29.2 
1  35.1 

1  26.5 
1  32.8 
1  39.0 

1  30.2 
1  36.8 
1  43.2 

1  34.3 
1  41.2 
1  47.9 

1  38.8 
1  46.0 
1  63.0 

1  43.8 
1  51.4 
1  58.7 

22   0 
21  50 

40 

2  30 
40 
50 

1  30.4 
1  35.3 
1  40.1 

1  33.6 
1  38.7 
1  43.6 

1  37.1 
1  42.4 
1  47.5 

1  40.8 
1  46.3 
1  51.6 

1  44.9 
1  60.7 
1  66.2 

1  49.4 

1  65.4 

2  1.1 

1  54.4 

2  0.6 
2    6.6 

1  59.8 

2  6.3 
2  12.6 

2    5.8 
2  12.6 
2  19.2 

2130 
20 

10 

3    0 
10 
20 

1  44.6 
1  49.0 
1  53.1 

1  48.3 
1  52.8 
1  57.1 

1  52.3 

1  67.0 

2  1.4 

1  56.7 

2  1.5 
2    6.0 

2    1.4 
2    6.4 
2  11.1 

2    6.6 
2  11.8 
2  16.7 

2  12.2 
2  17.6 
2  22.8 

2  18.6 
2  24.1 
2  29.6 

2  26.4 
2  31.3 
2  36.9 

21   0 
20  50 

40 

3  30 
40 
50 

1  57.0 

2  0.6 
2    4.0 

2    1.1 
2    4.8 
2    8.3 

2    6.6 
2    9.4 
2  13.0 

2  10.3 
2  14.3 
2  18.1 

2  16.6 
2  19.8 
2  23.7 

2  21.3 
2  25.7 
2  29.7 

2  27.6 
2  32.2 
2  36.4 

2  34.6 
2  39.3 
2  43.7 

2  42.2 
2  47.1 
2  61.7 

20  30 
20 
10 

4    0 
10 
20 

2    7.1 
2  10.0 
2  12.7 

2  11.6 
2  14.6 
2  17.3 

2  10.4 
2  19.5 
2  22.3 

2  21.6 
2  24.8 
2  27.7 

2  27.3 
2  30.6 
2  33.6 

2  33.5 
2  36.9 
2  40.0 

2  40.2 
2  43.8 
2  47.0 

2  47.7 
2  61.4 
2  64.8 

2  66.0 

2  59.8 

3  3.4 

20   0 

19  50 

40 

4  30 
40 
50 

2  15.0 
2  17.1 
2  19.0 

2  19.7 
2  21.9 
2  23.8 

2  24.8 
2  27.0 
2  29.0 

2  30.3 
2  32.6 
2  34.6 

2  36.3 
2  38.6 
2  40.7 

2  42.8 
2  45.3 
2  47.4 

2  49.9 
2  52.5 
2  54.7 

2  67.8 

3  0.6 
3    2.8 

3    6.6 
3    9.3 
3  11.6 

19  30 
20 
10 

5    0 
10 
20 

2  20.5 
2  21.8 
2  22.8 

2  25.4 
2  26.7 
2  27.7 

2  30.6 
2  32.0 
2  33.0 

2  36.3 
2  37.7 
2  38.8 

2  42.6 
2  43.9 
2  45.0 

2  49.2 
2  60.7 
2  61.8 

2  56.6 
2  58.1 
2  59.3 

3    4.7 
3    6.3 
3    7.6 

3  13.6 
3  15.3 
3  16.5 

19   0 

18  60 
40 

5  30 

40    , 
50 

6    0    1 

2  23.5 
2  24.0 
2  24.2 

2  28.4 
2  28.9 
2  29.1 

2  33.8 
2  34.2 
2  34.4 

2  39.5 
2  40.0 
2  40.2 

2  45.8 

2  46.3 

^  2  46.4 

2  52.6 

2  63.1 

,  2  53.2 

3    0.1 
3    0.6 
3    0.7 

3    8.3 
3    8.8 
3    8.9 

3  17.4 
3  17.8 
3  17.9 

18  30 
20 
10 

2  24.1  1 

2  29.0 

2  34.3 

1  2  40.0 

\  1  ^"i.^ 

\^    ^.^ 

\^   '^.^ 

UvT.e 

18   0 

TABLE  IV. 


703 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1918. 
[For  hour  anglee  0^  to  12*^  the  star  is  west  of  north,  and  for  hour  angles  12^  to  24^  it  is  east  of  north. ] 


Lat. 


B.A. 


h  m 

6    0 

10 

20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9  0 
10 
20 

9  30 
40 
50 

10  0 
10 
20 

10  30 
40 
50 

11  0 
10 
20 

11  30 
40 
50 

12  0 


62^ 


2  24.1 
2  23.7 
2  23.1 


2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
1 
1 


22.2 
21.0 
19.5 

17.8 
16.9 
13.7 

11.3 
8.6 
6.7 

2.5 
69.2 
65.6 


1  51.8 
1  47.8 
1  43.6 

1  39.3 
1  34.8 
1  30.1 

1  25.2 
1  20.2 
1  16.1 


63* 


2  29.0 
2  28.6 
2  27.9 


2 
2 
2 

2 
2 
2 

2 
2 
2 


27.0 
26.7 
24.2 

22.6 
20.5 
18.2 

16.6 

12.9 

9.8 


64* 


65' 


2 
2 
2 

2 
2 
2 

2 
2 
2 


34.3 
33.9 
33.1 

32,2 
30.9 
29.3 

27.5 
25.4 
23.0 


1 
1 
0 

0 
0 


9.8 

4.4 

58.0 

63.3 
47.6 


0  41.9 


0 
0 
0 

0 
0 
0 

0 


36.0 
30.1 
24.1 

18.1 

12.1 

6.1 

0.0 


2  6.6 
2  3.1 
1  59.4 

1  55.5 
1  51.4 
1  47.1 

1  42.6 
1  37.9 
1  33.0 

1  28.0 
1  22.9 
1  17.6 


1 
1 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 


12.1 
6.6 
0.9 

66.1 
49.2 
43.2 

37.2 
31.1 
24.9 

18.7 

12.5 

6.3 

0.0 


2  20.4 

2  17.5 

2  14.4 

2  11.0 

2  7.4 

2  3.6 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 


69.5 
55.2 
50.8 

46.1 
41.2 
36.2 

31.0 
26.7 
20.2 

14.6 
8.8 
2.9 

67.0 
60.9 

44.7 

38.5 
32.2 
26.8 

19.4 

12.9 

6.6 

0.0 


2  40.0 
2  39.6 
2  38.8 

2  37.8 
2  36.4 
2  34.8 

2  32.9 
2  30.7 
2  28.2 

2  26.6 
2  22.5 
2  19.2 

2  16.7 
2  12.0 
2  8.0 

2  3.8 
1  59.4 
1  64.7 

1  49.9 
1  44.9 
1  39.7 

1  34.3 
1  28.8 
1  23.1 

1  17.2 
1  11.3 
1  5.2 

0  59.0 
0  52.7 
0  46.3 

0  39.8 
0  33.3 
0  26.7 

0  20.1 
0  13.4 
0  6.7 

0  0.0 

66*» 

67^ 

68^ 

69*» 

70° 

o     / 

•   / 

•   / 

•   / 

•   / 

2  46.3 
2  45.8 
2  45.0 

2  63.0 
2  62.6 
2  51.7 

3  0.6 
2  69.9 
2  69.0 

3  8.6 
3  8.0 
3  7.1 

3  17.6 
3  17.0 
3  16.0 

2  43.9 
2  42.6 
2  40.8 

2  60.6 
2  49.1 
2  47.3 

2  57.8 
2  56.3 
2  54.4 

3  5.8 
3  4.2 
3  2.2 

3  14.6 
3  12.8 
3  10.7 

2  38.8 
2  36.6 
2  33.9 

2  45.2 
2  42.8 
2  40.1 

2  62.2 
2  49.7 
2  46.8 

2  69.8 
2  57.2 
2  54.2 

3  8.3 
3  5.5 
3  2.4 

2  31.1 
2  27.9 
2  24.6 

2  37.1 
2  33.8 
2  30.3 

2  43.7 
2  40.3 
2  36.6 

2  61.0 
2  47.4 
2  43.6 

2  68.9 
2  65.2 
2  51.1 

2  20.9 
2  17.0 
2  12.9 

2  26.6 
2  22.4 
2  18.1 

2  32.6 
2  28.4 
2  23.9 

2  39.3 
2  34.9 
2  30.2 

2  46.7 
2  42.0 
2  37.1 

2  8.5 
2  3.9 
1  69.1 

2  13.6 
2  8.8 
2  3.8 

2  19.1 
2  14.1 
2  8.9 

2  26.2 
2  20.0 
2  14.6 

2  31.9 
2  26.4 
2  20.7 

1  54.0 

1  48.8 
1  43.4 

1  68.6 
1  53.1 
1  47.5 

2  3.4 
1  67.8 
1  51.9 

2  8.8 
2  2.9 
1  56.8 

2  14.7 
2  8.5 
2  2.1 

1  37.8 
1  32.1 
1  26.2 

1  41.7 
1  35.7 
1  29.5 

1  45.8 
1  39.6 
1  33.2 

1  50.4 
1  43.9 
1  37.2 

1  66.5 
1  48.6 
1  41.6 

1  20.1 
1  13.9 
1  7.6 

1  23.2 
1  16.8 
1  10.2 

1  26.7 
1  20.0 
1  13.1 

1  30.4 
1  23.4 
1  16.3 

1  34.5 
1  27.2 
1  19.7 

1  1.2 
0  64.6 
0  48,0 

1  3.6 
0  56.8 
0  49.9 

1  6.2 
0  69.1 
0  51.9 

1  9.0 
1  1.6 
0  64.1 

1  12.1 
1  4.4 
0  66.6 

0  41.3 
0  34.5 
0  27.7 

0  42.9 
0  35.9 
0  28.8 

0  44.7 
0  37.3 
0  29.9 

0  46.6 
0  38.9 
0  31.2 

0  48.7 
0  40.7 
0  32.6 

0  20.8 
0  13.9 
0  7.0 

0  21.6 
0  14.4 
0  7.2 

0  22.6 
0  16.0 
0  7.5 

0  23.6 
0  16.7 
0  7.8 

0  24.5 
0  16.4 
0  8.2 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

Lat. 


H.A. 


h    m 

18    0 

17  60 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 
20 
10 

16    0 

15  50 

40 

15  30 
20 
10 

15    0 

14  50 

40 

14  30 
20 
10 

14    0 

13  50 

40 

13  30 
20 
10 

13    0 

12  50 

40 

12  30 
20 
10 

12    0 


TABLE  IVa. 

Table  IV  has  been  computed  for  a  declination  of  88°  52^  20^^.    For  other  declinations  of  Polaris 
lie  correction  given  below  should  be  applied  to  the  Azimuth  taken  from  Table  IV. 
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1 

2(y 
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1 
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lOO' 
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140^ 

160^ 

180^ 
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/ 
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/ 
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/ 

/ 

1 

1 

e   /   // 

88  51  65 
88  52  0 
88  52  5 
88  52  10 

0.0 
0.0 
0.0 
0.0 

+0.1 
0.1 

+0.1 
0.0 

+0.2 
0.2 
0.1 

+0.1 

+0.4 
0.3 
0.2 
0.1 

+0.6 
0.4 
0.3 
0.2 

+0.6 
0.6 
0.4 
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+0.7 
0.6 
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0.3 

+0.8 
0.7 
0.5 
0.3 

+1.0 
0.8 
0.6 
0.4 

+1.1 

0.9 
0.7 
0.4 

+1.2 
1.0 
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88  61  56 
88  62  0 
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88  52  20 
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+0.2 

0.0 
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+0.2 
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88  62  20 
88  62  25 

88  52  30 
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88  52  40  ^ 
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0.0 
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0.0 

0.0  1 
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-0.1 1 
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\  ^.^ 

A  -\: 
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TABLE  V. 

AZIirUTH  OF  POLARU;   AT  ELOXOaTION",  ISiflL 
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1  28  7.3 

1  27  54.3 

1  27  41.3  1  1  27  28.2 

1,28 

0 

1  28  46.3  i 

i  28  33,2 

1  28  20.2  1  1  28  7.l\  1 11   TA.\\  A  'H  \V^ 
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AZIMUTH  OP  POLARIS  AT  ELONGATION,  1918. 


Ded. 


Lat. 


40  0 
40  10 
40  20 
40  30 
40  40 

40  50 

41  0 
41  10 
41  20 
41  30 

41  40 

41  50 

42  0 
42  10 
42  20 

42  30 
42  40 

42  50 

43  0 
43  10 

43  20 
43  30 
43  40 

43  50 

44  0 

44  10 
44  20 
44  30 
44  40 

44  50 

45  0 
45  10 
45  20 
45  30 
45  40 

45  50 

46  0 
46  10 
46  20 
46  30 

46  40 

46  50 

47  0 
47  10 
47  20 

47  30 
47  40 

47  50 

48  0 
48  10 

48  20 
48  30 
48  40 

48  50 

49  0 


88*»  52'  (/' 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


28  46.3 

28  59.4 

29  12.5 
29  25.8 
29  39.2 

29  52.7 

30  6.3 
30  20.1 
30  33.9 
30  47.9 


31 
31 
31 
31 
31 


2.0 
16.2 
30.5 
44.9 
59.5 


32  14.2 
32  29.0 
32  43.9 

32  59.0 

33  14.2 


1  33  29.5 

1  33  45.0 

1  34  0.6 

1  34  16.3 

1  34  32.2 

1  34  48.2 

1  35  4.4 

1  35  20.7 

1  35  37.1 

1  35  53.6 


36  ]0.4 
36  27.2 

36  44.2 

37  1.4 
37  18.7 


37 

37 
38 
38 
38 


36.2 
53.8 
11.6 
29.5 
47.6 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1  40  39.6 
1  40  58.9 
1  41  18.3 
1  41  38.0 
1  41  57.8 


39  5.9 
39  24.3 

39  42.9 

40  1.6 
40  20.5 


1 
1 
1 
1 
1 


42 
42 
42 
43 
43 


17.7 
37.9 
58.2 
18.8 
39.5 


49  10 

1  44  0.4 

49  20 

1  44  21 .5 

49  30 

1  44  42.8 

49  40 

J  45    4.3 

i9  50 

1  45  26.0 

0   1 

1  45  47.9 

88**  52'  lO'' 


// 


28  33.2 
28  46.3 

28  59.4 

29  12.7 
29  26.0 

29  39.5 

29  53.1 

30  6.8 
30  20.6 
30  34.5 


30 
31 
31 
31 
31 

32 
32 
32 
32 
33 


48.6 
2.7 
17.0 
31.4 
46.0 

0.6 
15.4 
30.3 
45.3 

0.5 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1  38  33.1 


33  15.8 
33  31.2 

33  46.8 

34  2.5 
34  18.3 


34 
34 
35 
35 
35 

35 
36 
36 
36 
37 


34.3 
50.4 
6.6 
23.0 
39.5 

56.2 
13.0 
30.0 
47.1 
4.4 


37  21.8 
37  39.4 

37  57.1 

38  15.0 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


38 
39 
39 
39 
40 


51.3 

9.7 

28.2 

46.9 

5.8 


40  24.8 

40  44.0 

41  3.4 
41  23.0 
41  42.8 


42 
42 
42 
43 
43 

43 

44 
44 
44 
45 


2.7 
22.8 
43.1 

3.6 
24.2 

45.1 
6.2 
27.4 
48.9 
10.5 


88**  62^  20^' 


f/ 


28  20.2 
28  33.2 
28  46.3 

28  59.5 

29  12.8 

29  26.3 
29  39.8 

29  53.5 

30  7.3 
30  21.2 

30  35.2 

30  49.3 

31  3.6 
31  17.9 
31  32.4 


31 
32 
32 
32 
32 

33 
33 
33 
33 
34 


47.0 
1.8 
16.7 
31.7 
46.8 

2.0 
17.4 
33.0 
48.6 

4.4 


34  20.3 
34  36.4 

34  52.6 

35  9.0 
35  25.4 

35  42.1 

35  58.9 

36  15.8 
36  32.9 

36  50.1 

37  7.5 
37  25.0 

37  42.7 

38  0.5 
38  18.5 

38  36.7 

38  55.0 

39  13.5 
39  32.2 

39  51.0 

40  10.0 
40  29.2 
40  48.5 

8.1 
27.8 


41 
41 


41 
42 
42 
42 
43 


47.6 

7.7 

27.9 

48.4 

9.0 


43  29.8 

43  50.8 

44  12.0 
44  33.4 
44  55. 


88**  52'  30^1 88*»  52^  40"!  88**  52^  50''! 


28  7.1 
28  20.1 
28  33.2 
28  46.4 
28  59.6 


29 
29 
29 
29 
30 


13.0 
26.6 
40.2 
53.9 
7.8 


30  21.8 
30  35.9 

30  50.1 

31  4.4 
31  18.9 

31  33.5 

31  48.2 

32  3.0 
32  18.0 
32  33.1 


32 
33 
33 
33 
33 


48.3 
3.6 
19.1 
34.7 
50.5 


34  6.4 

34  22.4 

34  38.6 

34  54.9 

35  11.3 

35  27.9 

35  44.7 

36  1.6 
36  18.6 
36  35.8 


36 
37 
37 
37 
38 


53.1 
10.6 
28.3 
46.1 
4.0 


1  45  32.4  I  1  45  16. 


38  22.1 
38  40.4 

38  58.9 

39  17.5 
39  36.3 

39  55.2 

40  14.3 
40  33.6 

40  53.1 

41  12.8 

41  32.6 

41  52.6 

42  12.8 
42  33.2 

42  53.8 

43  14.5 
43  35.5 

43  56.6 

44  18.0 

45 


»f 


1  27  54.1 
1  28  7.0 
1  28  20.0 
1  28  33.2 
1  28  46.5 

1  28  59.8 
1  29  13.3 
1  29  26.9 
1  29  40.6 
1  29  54.4 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


30  8.4 
30  22.5 
30  36.6 

30  50.9 

31  5.4 


31 
31 
31 
32 
32 


19.9 
34.6 
49.4 
4.3 
19.4 


32  34.5 

32  49.9 

33  5.3 
33  20.9 
33  36.6 

1  33  52.4 
1  34  8.4 
1  34  24.6 
1  34  40.8 
1  34  57.2 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


35  13.8 

35  30.5 

35  47.3 

36  4.3 
36  21.5 

36  38.8 

36  56.2 

37  13.8 
37  31.6 
37  49.5 


38 
38 
38 
39 
39 


7.6 
25.8 
44.2 

2.8 
21.5 


39  40.4 

39  59.5 

40  18.7 
40  38.2 
40  57.8 

1  41  17.5 
1  41  37.5 
1  41  57.7 
1  42  18.0 
1  42  88.5 


42  59.2 

43  20.1 

43  41.2 

44  2.5 


I'ofLat.!  I'of?. 


27  41.0 

27  53.9 

28  6.9 
28  20.0 
28  33.3 

28  46.6 

29  0.1 
29  13.6 
29  27.3 
29  41.1 

29  55.0 

30  9.0 
30  23.2 
30  37.4 
30  51.8 


31 
31 
31 
31 
32 

32 
32 
32 
33 
33 

33 
33 
34 
34 
34 


6.3 
21.0 
35.7 
50.6 

5.6 

20.8 
36.1 
51.5 
7.0 
22.7 

38.5 
54.4 
10.5 
26.8 
43.1 


34  59.6 

35  16.3 
35  33.1 

35  50.1 

36  7.2 

36  24.4 

36  41.8 

36  59.4 

37  17.1 
37  35.0 

37  53.0 

38  11.2 
38  29.5 

38  48.0 

39  6.7 

39  25.6 

39  44.6 

40  3.8 
40  23.2 
40  42.8 


41 
41 
41 
42 
42 


2.5 
22.4 
42.5 

2.8 
23.3 


42  43.9 

43  4.8 
43  25.8 
43  47.1 


.0  \  1  44  ^^.b  y \  44  Vl^  1 1  44  8.5  I   2.17 


+1.29 
1.30 
1.31 
1.32 
1.34 

+1.35 
1.36 
1.37 
1.38 
1.40 

+1.41 
1.42 
1.43 
1.44 
1.46 

+1.47 
1.48 
1.49 
1.50 
1.52 

+1.53 
1.54 
1.56 
1.57 
1.58 

+1.60 
1.61 
1.63 
1.64 
1.65 

+1.67 
1.68 
1.70 
1.71 
1.73 

+1.74 
1.76 
1.77 
1.79 
1.80 

+1.82 
1.84 
1.86 
1.87 
1.88 

+1.90 
1.92 
1.94 
1.96 
1.98 

+1.99 
2.01 
2.03 
2.05 
2.07 

+2.09 
2.11 
2.13 
2.15 


.31 
.31 
.32 
.32 
.32 

.32 
.32 
.33 
.33 
.34 

.34 
.34 
.35 
.35 
.35 

.36 
.36 
.36 
.37 
.37 

.37 
.38 
.38 
.39 
.39 

.39 
.40 
.40 
.41 
.41 

.41 
.42 
.42 
.43 
.43 

.44 
.44 
.44 
.45 
.45 

.46 
.46 
.47 

.47 
.48 

.48 
.49 
.49 
.50 
.50 

.50 
.51 
.51 
.52 
.52 

.53 
.53 
.54 
.54 
.55 

\.5« 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1918. 


Variati(»i  for— 

88*»  52'  (/' 

88*»  52'  lO'' 

88<>  52'  20" 

88**  52'  30" 

88^  52'  40" 

88**  52'  60" 

I'ofLat. 

r'of*. 

*          t           n 

e        /          // 

0             /              // 

O             /              // 

•     f      ff 

•     /      // 

// 

f/ 

1  45  47.9 

1  45  32.4 

1  45  16.8 

1  45    1.3 

1  44  46.7 

1  44  30.1 

+2.19 

-1.66 

1  46  10.1 

1  45  54.4 

1  45  38.8 

1  45  23.2 

1  46    7.6 

1  44  52.0 

2.21 

1.66 

1  46  32.4 

1  46  16.7 

1  46    1.1 

1  46  45.4 

1  46  29.7 

1  45  14.0 

2.23 

1.67 

1  46  54.9 

1  46  39.2 

1  46  23.5 

1  46    7.7 

1  46  62.0 

1  45  36.3 

2.25 

1.57 

1  47  17.7 

1  47     1.9 

1  46  46.1 

1  46  30.3 

1  46  14.6 

1  45  58.8 

2.27 

1.58 

1  47  40.6 

1  47  24.8 

1  47    9.0 

1  46  53.1 

1  46  37.3 

1  46  21.6 

+2.29 

-1.58 

1  48    3.8 

1  47  47.9 

1  47  32.0 

1  47  16.1 

1  47    0.2 

1  46  44.4 

2.32 

1.59 

1  48  27.2 

1  48  11.3 

1  47  55.3 

1  47  39.4 

1  47  23.4 

1  47    7.6 

2.34 

1.59 

1  48  50.9 

1  48  34.9 

1  48  18.9 

1  48    2.9 

1  47  46.8 

1  47  30.8 

2.36 

1.60 

1  49  14.7 

1  48  58.7 

1  48  42.6 

1  48  26.5 

1  48  10.5 

1  47  54.4 

2.38 

1.61 

1  49  38.8 

1  49  22.7 

1  49    6.6 

1  48  50.4 

1  48  34.3 

1  48  18.2 

+2.41 

-1.61 

1  50    3.2 

1  49  47.0 

1  49  30.8 

1  49  14.6 

1  48  58.4 

1  48  42.2 

2.43 

1.62 

1  50  27.7 

1  50  11.5 

1  49  55.2 

1  49  39.0 

1  49  22.7 

1  49    6.5 

2.45 

1.62 

1  50  52.5 

1  50  36.2 

1  50  19.9 

1  50    3.6 

1  49  47.3 

1  49  31.0 

2.48 

1.63 

1  51  17.6 

1  51    1.2 

1  50  44.8 

1  50  28.5 

1  50  12.1 

1  49  56.7 

2.50 

1.64 

1  51  42.9 

1  51  26.4 

1  51  10.0 

1  50  53.6 

1  60  37.1 

1  50  20.7 

+2.53 

-1.64 

1  52    8.4 

1  51  51.9 

1  51  35.4 

1  51  18.9 

1  61    2.4 

1  60  46.9 

2.65 

1.65 

1  52  34.2 

1  52  17.7 

1  52    1.1 

1  51  44.6 

1  61  28.0 

1  61  11.4 

2.58 

1.66 

1  53    0.3 

1  52  43.6 

1  52  27.0 

1  52  10.4 

1  61  63.8 

1  61  37.2 

2.60 

1.66 

1  53  26.6 

1  53    9.9 

1  52  53.2 

1  52  36.5 

1  52  19.8 

1  52    3.2 

2.63 

1.67 

1  53  53.2 

1  53  36.4 

1  53  19.7 

1  53    2.9 

1  62  46.1 

1  52  29.4 

+2.66 

-1.68 

1  54  20.0 

1  54    3.2 

1  53  46.4 

1  53  29.6 

1  63  12.7 

1  52  55.9 

2.68 

1.68 

1  54  47.1 

1  54  30.2 

1  54  13.4 

1  53  66.6 

1  63  39.6 

1  63  22.7 

2.71 

1.69 

1  55  14.5 

1  54  57.6 

1  54  40.6 

1  54  23.7 

1  64    6.7 

1  63  49.8 

2.73 

1.69 

1  55  42.2 

1  55  25.1  j  1  56    8.1 

1  54  51.1 

1  64  34.1 

1  64  17.1 

2.76 

1.70 

1  56  10.1 

1  55  53.0 

1  55  35.9 

1  55  18.8 

1  65     1.8 

1  54  44.7 

+2.79 

-1.71 

1  56  38.3 

1  56  21.2 

1  56    4.0 

1  56  46.9 

1  56  29.7 

1  55  12.6 

2.82 

1.71 

1  57    6.9 

1  56  49.6 

1  56  32.4 

1  56  16.2 

1  56  58.0 

1  56  40.7 

2.86 

1.72 

1  57  35.7 

1  57  18.4 

1  57     1.1 

1  56  43.8 

1  66  26.6 

1  66    9.2 

2.88 

1.73 

1  58    4.8 

1  57  47.4  \  1  57  30.1 

1  57  12.7 

1  56  55.3 

1  56  38.0 

2.91 

1.74 

1  58  34.2 

1  58  16.8 

1  57  59.3 

1  67  41.9 

1  57  24.4 

1  57    7.0 

+2.94 

-1.74 

1  59    3.9 

1  58  46.4 

1  58  28.9 

1  58  11.4 

1  57  63.9 

1  67  36.3 

2.97 

1.76 

1  59  34.0 

1  59  16.4 

1  58  58.8 

1  58  41.2 

1  68  23.6 

1  68    6.0 

3.00 

1.76 

2    0    4.3 

1  59  46.6 

1  59  29.0 

1  59  11.4 

1  58  53.7 

1  58  36.0 

3.03 

1.77 

2    0  35.0 

2    0  17.2 

1  59  59.5 

1  59  41.8 

1  69  24.0 

1  69    6.3 

3.06 

1.77 

2     1     6.0 

2    0  48.1  12    0  30.3 

2    0  12.5 

1  59  54.7 

1  59  36.9 

+3.09 

-1.78 

2     1  37.3 

2    1  19.4     2    1     1.5 

2    0  43.6 

2    0  25.7 

2    0    7.8 

3.13 

1.79 

2    2    8.9 

2     1  51.0     2    1  33.0 

2    1  15.0 

2    0  67.0 

2    0  39.1 

3.16 

1.80 

2    2  40.9 

2    2  22.9     2    2    4.8 

2    1  46.8 

2    1  28.7 

2    1  10.7 

3.20 

1.80 

2    3  13.2 

2    2  55.1 

2    2  37.0 

2    2  18.9 

2    2    0.7 

2    1  42.6 

3.23 

1.81 

2    3  45.9 

2    3  27.7  '  2    3    9.5 

2    2  51.3 

2    2  33.1 

2    2  14.9 

+3.26 

-1.82 

2    4  19.0 

2    4    0.7  '  2    3  42.4 

2    3  24.1 

2    3    5.8 

2    2  47.6 

3.30 

1.83 

2    4  52.4 

2    4  34.0 

2    4  15.6 

2    3  57.2 

2    3  38.9 

2    3  20.6 

3.34 

1.84 

2    5  26.1 

2    5    7.7 

2    4  49.2 

2    4  30.8 

2    4  12.3 

2    3  53.9 

3.37 

1.84 

2     6    0.2 

2    5  41.7 

2    5  23.2 

2    5    4.6 

2    4  46.1 

2    4  27.6 

3.41 

1.86 

2     6  34.7 

2    6  16.1     2    5  57.5 

2    5  38.9 

2    5  20.3 

2    5     1.6 

+3.45 

-1.86 

2    7    9.6 

2    6  50.9     2    6  32.2 

2    6  13.5 

2    5  54.8 

2    6  36.1 

3.48 

1.87 

2    7  44.9 

2    7  26.1  ;  2    7    7.3 

2    6  48.5 

2    6  29.7 

2    6  11.0 

3.52 

1.88 

2    8  20.6 

2    8    1.7     2    7  42.8 

2    7  23.9 

2    7    6.1 

2    6  46.2 

3.66 

1.89 

2    8  56.6 

2    8  37.7 

2    8  18.7 

2    7  59.7 

2    7  40.8 

2    7  21.8 

3.60 

1.90 

2    9  33.1 

2    9  14.0 

2    8  55.0 

2    8  36.9 

2    8  16.9 

2    7  57.8 

+3.65 

-1.91 

2  10  10.0 

2    9  50.8 

2    9  31.7 

2    9  12.6 

2    8  63.4 

2    8  34.2 

3.69 

1.92 

2  10  47.3 

2  10  28.1     2  10    8.8 

2    9  49.6 

2    9  30.3 

2    9  11.1 

3.73 

1.92 

2  11  25.0 

2  11    5.7 

2  10  46.4 

2  10  27.0 

2  10    7.7 

2    9  48.4 

3.77 

1.93 

2  12    3.2 

2  11  43.8 

2  11  24.3 

2  11    4.9 

2  10  46.6 

2  10  26.0 

3.81 

1.94 

2  12  41.8 

2  12  22.3 

2  12    2.7 

2  11  43.2 

2  11  23.7 

2  11    4.2 

+3.86 

-1.96 

2  13  20.8 

2  13     1.2 

2  12  41.6 

2  12  22.0 

2  12    2.4 

2  il  42.7 

3.90 

1.96 

2  14    0.3 

2  13  40.6 

2  13  20.9 

2  13    1.2 

2  12  41.5 

2  12  21.7 

3.96 

1.97 

2  14  40.3 

2  14  20.5 

2  14    0.6 

2  13  40.8 

2  13  21.0 

2  13    1.2 

4.00 

1.98 

2  15  20.7 

2  15    0.8 

2  14  40.9 

2  14  21.0 

2  14     1.1 

2  13  41.1 

2  16    1.6  1 

2  16  41.6 

2  15  21.6 

2  15    1.^ 

i  2  U  \\.^ 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1918. 


N^DecL 

VvtetiaBlar- 

^^^ 

88*  52'  (y 

88*»  52'  lO'' 

88*»  52'  20" 

88«»  52'  30" 

88'*  52'  40" 

88**  52^  60" 

Lat.\s^ 

rofUt. 

l"ofl. 

e        / 

•     /     // 

O           /             ff 

e        /         // 

•     /      // 

O            /             // 

•     /      // 

»f 

/# 

60    0 

2  16    1.6 

2  15  41.6 

2  16  21.6 

2  16    1.6 

2  14  41.6 

2  14  21.6 

+4.09 

-2.00 

60  10 

2  16  43.0 

2  16  22.9 

2  16    2.8 

2  16  42.6 

2  16  22.5 

2  16    2.4 

4.14 

2.01 

60  20 

2  17  24.9 

2  17    4.6 

2  16  44.4 

2  16  24.2 

2  16    4.0 

2  16  43.8 

4.19 

2.02 

60  30 

2  18    7.2 

2  17  46.9 

2  17  26.6 

2  17    6.3 

2  16  46.0 

2  16  26.6 

4.24 

2.03 

60  40 

2  18  50.1 

2  18  29.7 

2  18    9.3 

2  17  48.8 

2  17  28.4 

2  17    8.0 

4.29 

2.04 

60  50 

2  19  33.5 

2  19  13.0 

2  18  52.5 

2  18  31.9 

2  18  11.4 

2  17  50.9 

+4.34 

-2.05 

61    0 

2  20  17.5 

2  19  56.8 

2  19  36.2 

2  19  15.5 

2  18  64.9 

2  18  34.3 

4.39 

2.06 

61  10 

2  21     1.9 

2  20  41.2 

2  20  20.4 

2  19  59.7 

2  19  38.9 

2  19  18.2 

4.46 

2.0? 

61  20 

2  21  46.9 

2  21  26.1 

2  21    5.2 

2  20  44.4 

2  20  23.5 

2  20    2.6 

4.50 

2.09 

61  30 

2  22  32.5 

2  22  11.5 

2  21  50.6 

2  21  29.6 

2  21    8.6 

2  20  47.6 

4.66 

2.10 

61  40 

2  23  18.6 

2  22  57.5 

2  22  36.5 

2  22  16.4 

2  21  54.3 

2  21  33.2 

+4.62 

-2.11 

61  50 

2  24    5.3 

2  23  44.1 

2  23  23.0  i  2  23    1.8 

2  22  40.6 

2  22  19.4 

4.67 

2.12 

62    0 

2  24  52.6 

2  24  31.3 

2  24  10.0 

1  2  23  48.7 

2  23  27.4 

2  23    6.1 

4.73 

2.13 

62  10 

2  25  40.5 

2  25  19.1 

2  24  57.6 

2  24  36.2 

2  24  14.8 

2  23  53.3 

4.79 

2.14 

62  20 

2  26  29.0 

2  26    7.4 

2  25  45.9 

2  25  24.3 

2  25    2.8 

2  24  41.2 

4.85 

2.16 

62  30 

2  27  18.1 

2  26  56.4 

2  26  34.8 

2  26  13.1 

2  26  61.4 

2  25  29.7 

+4.92 

-2.17 

62  40 

2  28    7.8 

2  27  46.0 

2  27  24.3 

2  27    2.5 

2  26  40.7 

2  26  18.9 

4.98 

2.18 

62  50 

2  28  58.2 

2  28  36.3 

2  28  14.4 

2  27  52.6 

2  27  30.5 

2  27    8.6 

5.04 

2.19 

63    0 

2  29  49.2 

2  29  27.2 

2  29    5.1 

2  28  43.1 

2  28  21.1 

2  27  59.0 

5.10 

2.20 

63  10 

2  30  40.9 

2  30  18.8 

2  29  56.6 

2  29  34.4 

2  29  12.2 

2  28  60.1 

5.17 

090 

63  20 

2  31  33.3 

2  31  11.0 

2  30  48.7 

2  30  26.4 

2  30    4.1 

2  29  41.8 

+5.24 

-2.23 

63  30 

2  32  26.3 

2  32    3.9 

2  31  41.5 

2  31  19.0 

2  30  66.6 

2  30  34.2 

5.31 

2.24 

63  40 

2  33  20.1 

2  32  57.5 

2  32  35.0 

2  32  12.4 

2  31  49.8 

2  31  27.3 

5.38 

2.26 

63  50 

2  34  14.5 

2  33  51.8 

2  33  29.2 

2  33    6.6 

2  32  43.8 

2  32  21.1 

5.45 

2.27 

64    0 

2  35    9.7 

2  34  46.9 

2  34  24.1 

2  34     1.2 

2  33  38.4 

2  33  16.6 

5.52 

2.28 

64  10 

2  36    5.7 

2  35  42.7 

2  35  19.7 

2  34  66.8 

2  34  33.8 

2  34  10.8 

+6.69 

-2.30 

64  20 

2  37    2.4 

2  36  39.3 

2  36  16.1 

2  35  53.0 

2  36  29.9 

2  36    6.8 

5.67 

2.31 

64  30 

2  37  59.8 

2  37  36.6 

2  37  13.3 

2  36  60.1 

2  36  26.8 

2  36    3.6 

6.75 

2.32 

64  40 

2  38  58.1 

2  38  34.7 

2  38  11.3 

2  37  47.9 

2  37  24.6 

2  37     1.1 

5.83 

2.84 

64  50 

2  39  57.1 

2  39  33.6 

2  39  10.1 

2  38  46.6 

2  38  23.0 

2  37  59.4 

5.91 

2.35 

65    0 

2  40  57.0 

2  40  33.3 

2  40    9.6 

2  39  45.9 

2  39  22.3 

2  38  68.6 

+6.99 

-2.37 

65  10 

2  41  57.7 

2  41  33.9 

2  41  10.0 

2  40  46.2 

2  40  22.4 

2  39  58.6 

6.08 

2.38 

65  20 

2  42  59.3 

2  42  35.3 

2  42  11.3 

2  41  47.3 

2  41  23.3 

2  40  59.3 

6.16 

2.40 

65  30 

2  44     1.7 

2  43  37.6 

2  43  13.4 

2  42  49.3 

2  42  25.1 

2  42     1.0 

6.26 

2.41 

65  40 

2  45    5.0 

2  44  40.7 

2  44  16.4 

2  43  52.1 

2  43  27.8 

2  43    3.6 

6.34 

2.43 

65  50 

2  46    9.2 

2  45  44.8 

2  45  20.3 

2  44  56.9 

2  44  31.4 

2  44    7.0 

+6.43 

-2.44 

66    0 

2  47  14.4 

2  46  49.8 

2  46  25.1 

2  46    0.6 

2  45  35.9 

2  46  11.3 

6.62 

2.46 

66  10 

2  48  20.5 

2  47  65.7 

2  47  30.9 

2  47    6.1 

2  46  41.3 

2  46  16.6 

6.62 

2.48 

66  20 

2  49  27.5 

2  49    2.6 

2  48  37.6 

2  48  12.7 

2  47  47.7 

2  47  22.8 

6.71 

2.49 

66  30 

2  50  35.5 

2  50  10.4 

2  49  45.3 

2  49  20.2 

2  48  66.1 

2  48  30.0 

6.81 

2.51 

66  40 

2  51  44.6 

2  51  19.3 

2  50  54.0 

2  50  28.7 

2  50    3.6 

2  49  38.2 

+6.91 

-2.53 

66  50 

2  52  54.6 

2  52  29.2 

2  62    3.7 

2  51  38.3 

2  51  12.8 

2  50  47.4 

7.02 

2.54 

67    0 

2  54    5.7 

2  53  40.1 

2  53  14.5 

2  52  48.9 

2  52  23.3 

2  51  67.6 

7.12 

2.56 

67  10 

2  55  17.9 

2  64  52.1 

2  64  26.3 

2  64    0.6 

2  53  34.7 

2  53    8.9 

7.23 

2.58 

67  20 

2  56  31.2 

2  56    5.2 

2  55  39.3 

2  65  13.3 

2  64  47.3 

2  54  21.3 

7.34 

2.00 

67  30 

2  57  45.6 

2  57  19.4 

2  56  53.3 

2  66  27.1 

2  56    1.0 

2  65  34.8 

+7.46 

-2.62 

67  40 

2  59    1.2 

2  58  34.8 

2  58    8.5 

2  57  42.1 

2  57  15.8 

2  66  49.4 

7.57 

2.64 

67  50 

3    0  17.9 

2  59  51.3 

2  59  24.8 

2  58  68.3 

2  58  31.7 

2  68    5.2 

7.68 

2.65 

68    0 

3    1  35.8 

3    1    9.0 

3    0  42.3 

3    0  16.6 

2  59  48.9 

2  59  22.1 

7.80 

2.67 

68  10 

3    2  54.9 

3    2  28.0 

3    2    1.1 

3    1  34.2 

3    1    7.2 

3    0  40.3 

7.93 

2.69 

68  20 

3    4  15.3 

3    3  48.2 

3    3  21.1 

3    2  64.0 

3    2  26.8 

3    1  59.7 

+8.06 

-2.71 

68  30 

3    5  37.0 

3    5    9.7 

3    4  42.3 

3    4  15.0 

3    3  47.7 

3    3  20.4 

8.18 

2.73 

68  40 

3    7    0.0 

3    6  32.4 

3    6    4.9 

3    5  37.4 

3    5    9.9 

3    4  42.3 

8.32 

2.75 

68  50 

3    8  24.3 

3    7  56.6 

3    7  28.8 

3    7     1.1 

3    6  33.4 

3    6    5.6 

8.45 

2.77 

69    0 

3    9  50.0 

3    9  22.1 

3    8  54.1 

3    8  26.2 

3    7  68.2 

3    7  30.3 

8.59 

2.79 

69  10 

3  11  17.1 

3  10  49.0 

3  10  20.8 

3    9  52.6 

3    9  24.5 

3    8  56.3 

+8.73 

-2.82 

69  20 

3  12  45.7 

3  12  17.3 

3  11  48.9 

3  11  20.5 

3  10  62.2 

3  10  23.8 

8.87 

2.84 

69  30 

3  14  15.7 

3  13  47.1 

3  13  18.5 

3  12  49.9 

3  12  21.3 

3  11  62.7 

9.02 

2.86 

69  40    , 

3  J5  47.2 

3  15  18.4 

3  14  49.6 

3  14  20.8 

3  13  61.9 

3  13  23.1 

9.17 

2.88 

69  50 
70    0    1 

3  17  20.3 
3  18  65,0  I 

3  16  61.3 
3  18  25.7 

3  16  22.2 
1  3  17  56.4 

i  3  15  53.2 
\  3  Yl  21  ^ 

I  3  15  24.1 

3  14  55.1 

9.33 

2.90 
-2.93 
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>R  REDUCING  TO  ELONGATION  OBSERVATIONS  MADE  NEAR  ELONGATION. 


\at  Elong. 

1^  0^ 

1^  10^ 

1**  20^ 

V  30^ 

V  W 

1*  50^ 

2*»  ^ 

2«  lO' 

Asimuth      y^ 

ime.      X. 

y^  Time.* 

m 
0 

0.0 

0.0 

II 
0.0 

0.0 

II 
0.0 

II 
0.0 

II 
0.0 

•      II 
0.0 

m 
0 

1 

0.0 

0.0 

0.0 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

2 

+  0.1 

+  0.2 

+  0.2 

0.2 

0.2 

0.3 

0.3 

0.3 

2 

3 

0.3 

0.4 

0.4 

0.5 

0.5 

0.6 

0.6 

0.7 

3 

4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.1 

1.2 

4 

5 

+  0.9 

+  1.0 

+  1.1 

+  1.3 

+  1.4 

+  1.6 

+  1.7 

+  1.9 

5 

6 

1.2 

1.4 

1.6 

1.8 

2.1 

2.3 

2.5 

2.7 

6 

7 

1.7 

2.0 

2.2 

2.5 

2.8 

3.1 

3.4 

3.7 

7 

8 

2.2 

2.6 

2.9 

3.3 

3.7 

4.0 

4.4 

4.8 

8 

9 

2.8 

3.2 

3.7 

4.2 

4.6 

5.1 

5.6 

6.0 

9 

10 

+  3.4 

+  4.0 

+  4.6 

+  5.1 

+  5.7 

+  6.3 

+  6.9 

+  7.4 

10 

11 

4.1 

4.8 

5.5 

6.2 

6.9 

7.6 

8.3 

9.0 

11 

12 

4.9 

5.8 

6.6 

7.4 

8.2 

9.0 

9.9 

10.7 

12 

13 

5.8 

6.8 

7.7 

8.7 

9.7 

10.6 

11.6 

12.6 

13 

14 

6.7 

7.8 

9.0 

10.1 

11.2 

12.3 

13.4 

14.6 

14 

15 

+  7.7 

+  9.0 

+10.3 

+11.6 

+12.8 

+14.1 

+15.4 

+16.7 

15 

16 

8.8 

10.2 

11.7 

13.2 

14.6 

16.1 

17.5 

19.0 

16 

17 

9.9 

11.5 

13.2 

14.9 

16.5 

18.2 

19.8 

21.5 

17 

18 

11.1 

12.9 

14.8 

16.7 

18.5 

20.4 

22.2 

24.1 

18 

19 

12.4 

14.4 

16.5 

18.6 

20.6 

22.7 

24.7 

26.8 

19 

20 

+13.7 

+16.0 

+18.3 

+20.6 

+22.8 

+25.1 

+27.4 

+29.7 

20 

21 

15.1 

17.6 

20.1 

22.7 

25.2 

27.7 

30.2 

32.7 

21 

22 

16.6 

19.3 

22.1 

24.9 

27.6 

30.4 

33.2 

35.9 

22 

23 

18.1 

21.1 

24.2 

27.2 

30.2 

33.2 

36.2 

39.3 

23 

24 

19.7 

23.0 

26.3 

29.6 

32.9 

36.2 

39.5 

42.8 

24 

25 

+21.4 

+25.0 

+28.5 

+32.1 

+35.7 

+39.2 

+42.8 

+46.4 

25 

v^  Aiimuth 
X^t  Elong. 

2*  10^ 

2*  20^ 

2*  30^ 

2«  40^ 

2**  50^ 

3**  0^ 

3*  10^ 

3^  20^ 

Asimuth    y/^ 
atBlong^^^ 

Im*.      x^ 

y^  Time.* 

m 
0 

0.0 

II 
0.0 

0.0 

II 
0.0 

0.0 

0.0 

II 
0.0 

II 
0.0 

m 
0 

1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

2 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.5 

2 

3 

0.7 

0.7 

0.8 

0.8 

0.9 

0.9 

1.0 

1.0 

3 

4 

1.2 

1.3 

1.4 

1.5 

1.6 

1.6 

1.7 

1.8 

4 

5 

+  1.9 

+  2.0 

+  2.1 

+  2.3 

+  2.4 

+  2.6 

+  2.7 

+  2.9 

5 

6 

2.7 

2.9 

3.1 

3.3 

3.5 

3.7 

3.9 

4.1 

6 

7 

3.7 

3.9 

4.2 

4.5 

4.8 

5.0 

5.3 

5.6 

7 

8 

4.8 

5.1 

5.5 

5.9 

6.2 

6.6 

7.0 

7.3 

8 

9 

6.0 

6.5 

7.0 

7.4 

7.9 

8.3 

8.8 

9.3 

9 

10 

+  7.4 

+  8.0 

+  8.6 

+  9.2 

+  9.7 

+10.3 

+10.9 

+11.4 

10 

11 

9.0 

9.7 

10.4 

11.1 

11.8 

12.4 

13.1 

13.8 

11 

12 

10.7 

11.5 

12.3 

13.2 

14.0 

14.8 

15.6 

16.5 

12 

13 

12.6 

13.5 

14.5 

15.4 

16.4 

17.4 

18.4 

19.3 

13 

14 

14.6 

15.7 

16.8 

17.9 

19.0 

20.2 

21.3 

22.4 

14 

15 

+16.7 

+18.0 

+19.3 

+20.6 

+21.9 

+23.1 

+24.4 

+25.7 

15 

16 

19.0 

20.5 

21.9 

23.4 

24.9 

26.3 

27.8 

29.3 

16 

17 

21.5 

23.1 

24.8 

26.4 

28.1 

29.7 

31.4 

33.0 

17 

18 

24.1 

25.9 

27.8 

29.6 

31.5 

33.3 

35.2 

37.0 

18 

19 

26.8 

28.9 

30.9 

33.0 

35.1 

37.1 

39.2 

41.3 

19 

20 

+29.7 

+32.0 

+34.3 

+36.6 

+38.8 

+41.1 

+43.4 

+45.7 

20 

21 

32.7 

35.3 

37.8 

40.3 

42.8 

45.3 

47.9 

50.4 

21 

22 

35.9 

38.7 

41.5 

44.2 

47.0 

49.8 

52.5 

55.3 

22 

23 

39.3 

42.3 

45.3 

48.3 

51.4 

54.4 

57.4 

60.4 

23 

24 

42.8 

46.0 

49.3 

52.6 

55.9 

59.2 

62.5 

65.8 

24 

25 

+46.4 

+49.9 

+53.5 

+57.1  i 

+60.7 

^  +64,2 

^  +^7  A 

y^   -VIVA 

\         ^^ 

*  Sidereal  time  from  elonsatioiv. 
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TABLE  VI. 


FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION  OF  POLARIS, 
1918,  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS  ON  THE  SAME 
VERTICAL  CIRCLE  WITH  THE  STARS  C  URS.E  MAJORIS  (MIZAR)  SUB  POLO 
AND  «  CASSIOPEIiE  SUB  POLO,  RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination  fumishee  a 
simple  and  convenient  method  for  laying  down  a  meridian  line  on  the  earth's  surface  at  poiiito 
in  the  northern  hemisphere.  When  the  local  time  is  unknown  and  accurate  astronomical  instni- 
ments  are  not  available,  the  time  of  culmination  of  Polaris  may  be  found  by  observing  the 
instant  when  Polaris  is  vertically  above  (has  the  same  azimuth  as)  C  Ursse  Majoris  (Mizar)  below 
the  pole,  or  S  Cassiopeiss  below  the  pole.  In  the  former  case,  for  the  year  1918,  Poland  is 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower  culmination.  The 
mean  time  interval  which  elapses  between  either  of  the  observed  times  above  mentioned  and 
upper  or  lower  culmination,  as  the  case  may  be,  is  given  at  ten-day  intervals  in  the  following 
table.    This  method  can  not  be  used  at  places  south  of  30°  north  latitude. 


C  URSJB  M.UORIS  (MIZAR). 
(Upper  culmination  of  Polaris.) 


Lat. 


Date. 


Jan. 


Feb. 
Mar. 


June 
July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


1 

11 
21 

31 
10 
20 


30 

10 
20 
30 

9 

19 
29 

8 
18 
28 

8 
18 
28 

7 
17 
27 

7 

17 
27 

31 


40° 

45« 

m  s 

10  2 

9  52 

940 

m  s 

10  0 

950 

9  39 

930 
920 
9  11 

9  28 
9  18 
9  9 

9  3 

9  1 

9  46 

9  44 

9  57 
10  9 
10  20 

9  56 
10  7 
10  18 

10  30 
10  40 
10  49 

10  28 
10  38 
10  47 

10  57 

11  3 
11  9 

10  55 

11  1 
11  6 

1112 
11  14 
1115 

11  10 
11  12 
11  13 

11  14 
11  10 
11  6 

11  11 
11  8 
11  4 

10  59 
10  51 
10  42 

10  57 
10  49 
10  40 

10  38 

10  36 

50' 


m     8 

9  58 
9  47 
9  37 

9  26 
9  16 
9    7 

8  59 


9  42 

9  53 
10  4 
10  15 

10  26 
10  35 
10  44 

10  52 

10  59 

11  4 

11  8 
11  10 
11  10 

11  9 
11  6 
11    1 

10  55 
10  47 
10  38 


55' 


m  s 
9  55 
9  45 
934 

9  24 
9  14 
9    5 

8  57 


9  39 

950 
10  1 
10  12 

10  23 
10  32 
10  41 

10  49 

10  56 

11  1 

11  4 
11  7 
11    7 

11  6 
11  3 
10  58 

10  52 
10  44 
10  35 


10  34    10  31 


60* 


m     s 

9  51 
9  41 
9  31 

9  20 
9  10 
9    1 

853 


9  36 

9  47 

9  58 

10    8 

10  19 
10  28 
10  37 

10  45 
10  51 

10  57 

11  0 
11  2 
11    3 

11  2 
10  59 
10  54 

10  48 
10  40 
10  31 

10  27 


a  CASSIOPEIA. 
(Lower  culmination  of  Polaris.) 


Date. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Dec. 


Lat. 


1 

11 
21 

31 
10 
20 

2 
12 
22 

1 

11 
21 

1 

11 
21 

31 
10 
20 

30 
10 
20 


July      30 


Nov.      27 


7 

17 
27 

31 


35** 

40** 

45'' 

m  8 

11  10 
10  59 
10  49 

m  8 
11  12 
11  1 
10  50 

m  8 
1114 
11  3 
10  52 

10  38 
10  28 
10  18 

10  40 
10  29 
10  20 

10  42 
10  31 
10  22 

10  10 
10  4 
10  0 

10  12 
10  6 
10  1 

10  14 
10  8 
10  3 

9  57 
9  57 
9  58 

9  59 

958 

10  0 

10  0 
10  0 
10  2 

10  2 
10  7 
10  15 

10  4 
10  9 
10  16 

10  5 
10  11 
10  18 

10  23 
10  33 
10  43 

10  25 
10  35 
10  45 

10  27 
10  36 
10  47 

10  54 

11  6 
11  17 

10  56 

11  8 
1119 

10  58 

11  10 
1121 

1128 

1130 

1132 

12  16 

12  18 

12  20 

12  9 
12  1 
1152 

12  11 
12  3 
1153 

12  13 
12  5 
1156 

1147 

1149 

1152 

50' 


m     8 

1116 
11  6 
10  55 

10  44 
10  34 
10  24 

10  16 
10  10 
10    5 


10 
10 
10 


3 
2 
4 


10  8 
10  13 
10  20 

10  29 
10  39 

10  49 

11  1 
1112 
1124 

1135 


12  23 

12  16 
12  8 
1158 


55^ 


m  s 
1119 
11  9 
10  58 

10  47 
10  37 
10  27 

1019 
1013 
10  8 

10  5 
10  5 
10  7 

1010 
1016 
10  23 

10  32 
10  42 

10  52 

11  4 
1115 
1127 

1138 


12  26 

1219 
1211 
12  1 


1154    1167 
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\BENT  PLACE,  TIME  OF  UPPER  CULMINATION,  AND  TIME  INTERVAL 
BETWEEN  UPPER  CULMINATION  AND  ELONGATION  EAST  OR  WEST,  OF 
'OLARIS,  1918. 

The  local  mean  tinie  of  culmination  on  any  meridian  for  a  given  date  is  found  by  taking 

the  following  table  the  Mean  Time  of  the  nearest  Greenwich  culmination,  and  applying  to 

3  product  of  the  Var.  per  Day  by  the  integral  number  of  intervening  days,  this  product 

;  numerically  additive  for  an  earlier  date  and  subtractive  for  a  later  date  than  that  given 

e  table;  and  by  applying  also  the  product  of  the  Var.  per  Hour  by  the  longitude  from 

iwich  expressed  in  hours  and  fractions  of  an  hour,  this  product  being  nimierically  additive 

ast  longitudes  and  subtractive  for  West  longitudes. 

The  time  interval  between  upper  and  lower  culmination  is  12^  diminished  by  one-half  the 

>rical  value  of  the  Var.  per  Day. 

The  last  column  below  applies  to  all  meridians. 


Upper  Culmination,  Meridian  of  Oreenwldi. 

Mean  Time 

Interval, 

Elongatioii 

mmu9 
Upper  Culm. 

ate. 

Apparent 
Aso^ision. 

Apparent 
Decimation. 

Mean  Time. 

Var.  per 
Day. 

Var.  per 
Hour. 

Lati- 
tude. 

h     m 
1    29 

+88  51 

W.        E. 

W.           E. 

8 

ft 

h   m    8 

m      8 

8 

o 

h     m 

1.      1 

129 

88.3 

6  48  44 

-3  66.9 

-9.87+ 

10 

+5  68.2- 

11 

119 

89.3 

6    9  14 

3  57.0 

9.87 

12 

6  58.1 

21 

108 

89.6 

5  29  44 

3  57.0 

9.87 

14 

6  67.9 

31 

97 

89.3 

4  50  15 

3  57.0 

9.87 

16 

5  57.7 

b.   10 

87 

88.3 

4  10  45 

3  56.9 

9.87 

18 

5  67.6 

20 

78 

86.7 

3  31  17 

-3  56.8 

-9.87  + 

20 

+6  67.4- 

.r.     2 

70 

84.6 

2  51  50 

3  56.6 

9.86 

22 

6  67.2 

12 

64 

82.1 

2    2  25 

3  66.6 

9.86 

24 

6  67.0 

22 

69 

79.2 

1  33    1 

3  56.3 

9.84 

26 

6  66.8 

T.       1 

57 

76.2 

0  53  40 

3  56.1 

9.84 

28 

6  56.6 

11 

56 

73.0 

0  14  20 

-3  55.8 

-9.83+ 

30 

+6  56.4- 

20 

58 

70.0 

23  35    3 

3  55.6 

9.82 

32 

5  66.2 

30 

61 

67.0 

22  55  47 

3  55.6 

9.81 

34 

5  56.0 

IV    10 

67 

64.3 

22  16  33 

3  55.3 

9.80 

36 

5  55.7 

•    20 

74 

61.9 

21  37  21 

3  55.1 

9.80 

38 

5  56.6 

30 

83 

60.0 

20  58  11 

-3  55.0 

-9.79+ 

40 

+5  55.2- 

ae    9 

92 

58.6 

20  19    1 

3  54.9 

9.79 

42 

5  66.0 

19 

103 

57.6 

19  39  53 

3  54.8 

9.78 

44 

5  64.7 

29 

114 

57.2 

19    0  45 

3  54.8 

9.78 

46 

5  64.4 

ly     9 

125 

57.4 

18  21  37 

3  54.8 

9.78 

48 

5  64.0 

19 

137 

58.1 

17  42  29 

-3  54.8 

-9.78+ 

50 

+6  53.7- 

29 

148 

59.3 

17    3  21 

3  54.8 

9.78 

52 

6  53.3 

«.     8 

159 

61.0 

16  24  13 

3  54.9 

9.79 

54 

6  62.8 

18 

169 

63.1 

15  45    4 

3  54.9 

9.79 

66 

6  62.3 

28 

178 

65.7 

15    5  54 

3  55.0 

9.79 

68 

6  61.8 

pt.    7 

186 

68.7 

14  26  43 

-3  55.2 

-9.80+ 

60 

+6  6L2- 

17 

193 

71.9 

13  47  31 

3  55.3 

9.80 

62 

5  60.6 

27 

199 

75.4 

13    8  17 

3  55.4 

9.81 

64 

6  49.8 

t.     7 

203 

79.1 

12  29    2 

3  65.6 

9.82 

66 

6  48.9 

17 

205 

82.8 

11  49  46 

3  55.8 

9.82 

68 

6  47.9 

27 

206 

86.6 

11  10  27 

-3  55.9 

-9.83+ 

70 

+6  46.7- 

>v.    6 

205 

90.3 

10  31    7 

3  56.1 

9.84 

16 

202 

93.8 

9  51  45 

3  66.3 

9.85 

26 

197 

97.1 

9  12  21 

3  56.4 

9.86 

«.     6 

191 

100.0 

8  32  56 

3  56.6 

9.86 

16 

183 

102.5 

7  53  29 

-3  66.7 

-9.86+ 

26 

174 

104.4 

7  14    1 

-3  66.9 

-9.87  + 

N  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


There  are  in  general  use  three  different  kinds  of  time,  True  Solar  Time — 
30  called  Apparent  Solar  Time — ^Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Tim^  is  measured  by  the  diurnal  motion  of  the 
m,  the  length  of  the  day  being  the  interval  between  two  successive  transits 
the  Sim  over  the  same  meridian,  and  the  time  of  day  being  the  hour-angle 
the  Sim  westward  from  the  meridian.  Owing  to  the  obliquity  of  the  ecliptic 
id  to  the  lack  of  imiformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate 
motion  of  the  Sim  in  hour-angle  and  the  length  of  the  apparent  solar  day 
e  not  constant.  Therefore  clocks  and  chronometers  can  not  be  regulated  to 
►parent  solar  time,  which  may,  however,  be  determined  by  observations  of 
e  Sim  when  visible. 

Mean  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
Ban  Sun,  which  is  supposed  to  move  imiformly  in  the  celestial  equator,  com- 
3ting  the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  xmiform 
d  regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and 
ose  in  ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation, 
it  may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for 
e  equation  of  time,  or  by  converting  to  mean  time  sidereal  time  determined 
r  observations  of  fixed  stars. 

TTie  Equation  of  Time  is  the  difference  in  hour-angle  between  the  true  Sun 
id  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
e  mean  Sim  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
uation  of  time  is  given  for  Greenwich  mean  noon  on  pages  2-16  and  for 
ashington  apparent  noon  on  pages  514-521. 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time  and  is  equal  in  length 
the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
ay  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  suc- 
ssive  transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Tim£  or  star  time,  in  general  terms,  is  measured  by  the  diurnal 
otion  of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion 
that  point  on  the  celestial  equator  called  the  vernal  equinox,  from  which 
e  right  ascensions  of  the  heavenly  bodies  are  measured.  Astronomical  docks 
gulated  to  sidereal  time  are  called  sidereal  clocks.  Sidereal  time  may  be 
(termined  from  observations  of  stars  whose  right  ascensions  are  known. 

A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
1  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  &\icr 
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ce33ive  transits  of  the  vernal  equinox  over  the  same  meridian.  The  sidereal 
day  is  shorter  than  the  mean  solar  day  by  3"  56*.555  sidereal  time  or  3™  55'.909 
mean  solar  time,  the  tropical  year  of  365.2422  mean  solar  days  containing 
366.2422  sidereal  days.  Sidereal  time  and  the  length  of  the  sidereal  day  are 
subject  to  slight  irregularities  on  accoimt  of  small  differences  between  the 
positions  of  the  true  and  mean  equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  About 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinox, 
there  is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a 
mean  time  clock,  and  the  former  gains  on  the  latter  3™  56*.555  sidereal  time 
per  mean  solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidereal 
day  and  will  again  agree  with  the  mean  time  clock. 

Tke  CivU  Day  begins  at  midnight  and  comprises  24  hours,  the  hours  being 
counted  from  0  to  12  in  two  series;  the  first,  marked  A.  M.,  running  from  I 
midnight  to  noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  mid- 
night. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  dat^, 
the  24  hours  being  counted  from  0  to  24,  running  from  noon  of  one  day  to 
noon  of  the  next  following  day.  Astronomical  time  as  well  as  civil  time  may 
be  either  apparent  or  mean. 

The  civU  day  begins  twelve  hours  before  the  astronomical  day;  therefore 
the  first  half  of  the  civil  day  coincides  with  the  last  half  of  the  preceding 
astronomical  day,  and  the  last  half  of  the  civil  day  coincides  with  the  first  half 
of  the  astronomical  day  of  the  same  date.     Hence  we  have  the  following  rules: 

To  convert  CivU  Time  into  Astronomical  Time, — If  the  civil  time  is  marked 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.  Thus,  January  9,  2  o'clock, 
A.  M.,  civil  time,  is  January  8,  14**,  astronomical  time;  and  January  9,  2 
o'clock,  P.  M.,  civil  time,  is  January  9,  2^,  astronomical  time. 

To  convert  Astronomical  Time  into  CivU  Time, — If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  hours, 
subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  convert  Solar  or  Sidereal  Time  of  any  meridian  B  to  that  of  another 
meridian  A,  add  the  difference  of  longitude  expressed  in  time  when  A  is  east 
of  B,  and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

Greenwich  mean  time,  which  at  any  fixed  observatory  is  obtained  by 
applying  the  longitude  to  the  local  mean  time,  on  board  ship  is  usually  taken 
from  the  mean  time  chronometer  sot  to  Greenwich  time. 

Greenwich  mean  noon  of  any  date  means  the  noon  at  the  beginning  of  the 
astronomical  day. 

PART  /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-17  contain  for  Greenwich  mean  noon  of  each  day  the  Sun^9 
Apjparevt  Right  Ascension,  Apparent  Declination,  Semidiam£ter,  HorizorUal 
Parallax  J  True  Longitude,  and  Latitnde,  They  also  contain  the  LogarUhm  oj 
the  Radius  Vector  of  the  Earth,  the  Precession  in  Longitude,  the  NvMion  tw 
Longitude,  the  Aberraiion,  the  True  Obliquity,  the  Equaiion  of  Time,  the  Sidered 
Time  or  Right  Ascension  of  Mean  Sun,  aivd  tVia  Mean  Tims  of  Sidereal  Noo^ 
Adjoining  coiumns  contain,  for  eac\iGTeje>\\mc\iT£i^^xi.\\sy5Vi.^>(^^ 
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HovT  for  those  of  the  quantities  for  which  it  seemed  advisable  to  give  a  rate 
of  motion.  By  midtiplying  any  one  of  those  variations  by  the  hours  and 
parts  of  an  hour  from  Greenwich  mean  noon  and  adding  ttie  product  alge- 
braically to  the  corresponding  quantity  at  noon,  we  obtain  an  approximate 
value  of  the  quantity  in  question  for  any  given  Greenwich  mean  time.  If 
great  exactness  is  desired,  the  value  of  the  hourly  variation  is  foimd  for  the 
time  halfway  between  Greenwich  mean  noon  and  the  given  Greenwich  mean 
time  before  multiplying  by  the  hours  and  parts  of  an  hour  from  Greenwich 
mean  noon. 

It  is  to  be  noted  that  here,  as  elsewhere  throughout  the  volume,  the  posi- 
tive sign  used  with  dedinations  or  latitudes  indicates  north  and  the  negative 
sign  south. 

The  Sun's  Apparent  Right  Ascension  and  DecUncUion  are  affected  both  by 
aberration  and  by  nutation,  and  therefore  denote  the  apparent  position  of  the 
true  Sim.  The  Sim's  True  Longitude  is  the  true  geometric  longitude  not  cor- 
rected for  aberration;  it  is  referred  to  the  true  equinox. 

The  Sim's  Latitude  is  referred  to  the  ecliptic  of  the  date. 

The  Sim's  DecKnation  is  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth. 

The  Sun's  Semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular 
distance  between  the  limb  of  the  Sun  and  any  other  object  to  the  distance  from 
the  center  of  the  Sun. 

The  Horizontal  Parallax  is  the  angle  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

The  Precession  in  Longitude  is  the  quantity  to  bo  appUed  to  the  longitude 
of  the  Sun  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year,  i.  e.,  the  instant  when  the  Sun's  mean  longitude  is  280**,  in 
order  to  refer  it  to  the  mean  equinox  of  date. 

The  Nutation  in  Longitude  is  the  quantity  to  be  apphed  to  the  longitude 
of  a  body  referred  to  the  mean  equinox  of  date  in  order  to  refer  it  to  the  true 
equinox,  short-period  terms  being  neglected. 

The  Aberration  is  the  quantity  to  be  subtracted  from  the  true  longitude 
of  the  Sun  in  order  to  obtain  its  apparent  longitude. 

The  True  Obliquity  is  the  inclination  of  the  Earth's  equator  to  the  ecliptic, 
short-period  terms  being  neglected. 

The  corrections  to  the  values  of  the  nutation  and  the  obhquity  here  given, 
to  take  account  of  the  short-period  terms,  may  be  found  on  pages  215-216. 

The  Equation  of  Time  is  the  apparent  time  of  Greenwich  mean  noon,  or 
the  hour  angle  of  the  true  Sun  at  that  instant.  When  interpolated  to  any 
given  Greenwich  mean  time,  it  is  the  correction  to  be  applied  to  mean  time  in 
order  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun 
at  Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude  or  to  any 
Greenwich  mean  time  by  using  the  hourly  variation,  +9".  8565;  or  by  Table 
III,  page  695  of  this  volume,  for  reducing  intervals  of  mean  time  to  sidereal 
time.  It  is  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the 
Greenwich  mean  time,  then  the  right  ascensiou  of  t\\ft  \xvfc^w?svffiLVs^  ^5w6^»''^cssifc^ 
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and  this  being  added  to  the  local  astronomical  mean  time,  i.  e.,  the  hour  angle 
of  the  mean  Sun,  will  give  the  hour  angle  of  the  vernal  equinox,  or  the  sidereal 
time  required. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is 
also  used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced 
value  from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  past  noon, 
and  that  is  converted  into  the  required  mean  time  by  subtracting  from  it  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean-time  interval,  taken 
from  Table  II,  page  692  of  this  volimie.  If  the  sidereal  interval  is  less  than 
3"^  SG'.dSS,  there  are  two  mean  times  corresponding  to  the  given  sidereal  time, 
one  a  few  minutes  after  the  preceding  noon,  and  the  other  a  few  minutes  before 
the  following  noon,  the  mean  time  interval  between  these  two  mean  times 
being  23^  56"^  4*.09.  The  mean  time,  approximately  known,  will  always  show 
which  one  is  to  be  taken.  Instead  of  using  Table  II  the  reduction  of  a  sidereal 
to  a  mean  time  interval  may  be  f oimd  by  multiplying  —  9*.8296  by  the  hours 
and  parts  of  an  hour  of  the  sidereal  interval. 

The  Mean  Time  of  Sidereal  Noon  is  the  number  of  hours,  minutes,  and 
seconds  after  Greenwich  mean  noon  when  the  vernal  equinox  passes  the 
meridian  of  Greenwich;  it  may  be  reduced  to  any  other  meridian  by  using 
the  hourly  variation,  —  9*.8296,  to  effect  the  necessary  interpolation,  or  the 
reduction  may  be  taken  directly  from  Table  II.  In  the  same  way  the  reduc- 
tion may  be  made  to  any  Greenwich  sidereal  time,  and  the  result  will  then 
represent  24**—  Right  Ascension  of  the  Mean  Sim.  This  column  maybe  con- 
veniently used  for  converting  sidereal  to  mean  time,  or — ^which  is  the  same 
problem — for  finding  the  time  of  meridian  passage  of  a  star  whose  right  ascen- 
sion is  known,  by  adding  to  the  mean  time  of  the  preceding  local  sidereal  noon, 
the  mean  time  eqmvalent  of  the  given  sidereal  time. 

As  examples  of  the  use  of  pages  2-17: 

1.  Let  the  Sim's  declination  be  required  for  1918,  April  14,  2**  5"*  20»,  P.  M., 
at  a  place  whose  longitude  is  58°  20',  or  3^  53™  2QF  west  from  Qreenwi<di: 

h   m     8 
Local  mean  time April  14,        2    5  20 

Longitude  from  Greenwich  (additive)  .        .         3  53  20 


Greenwich  mean  time April  14,        5  68  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that 
this  moment  is  5**.978  after  Greenwich  mean  noon  on  April  14,  or  18''.022 
before  Greenwich  mean  noon  on  April  15. 

On  page  6  of  the  Ephemeris  we  find  that  the  variation  of  declination  per 
hour  is: 


tf 


At  Greenwich  mean  noon,  April  14      ...        .  +54.21 

At  Greenwich  mean  noon,  April  16      ...        .  +53.82 

Difference  for  one  day -  0.39 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  variation 
for  the  time  halfway  between  Greenwich  noon  and  the  time  of  observation; 
that  is,  for  3  hours  crfter  Greenwich  noon  of  the  14th,  this  being  half  of  6  hours. 
Three  hours  is  0.125  of  a  day;  so  the  calculation  is  as  follows: 
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// 


Variation  at  Greenwich  mean  noon,  April  14 

Change  in  0.125  of  a  day  -(K^39x0.125 

Variation  at  3  hours  after  noon 

Declination  at  Greenwich  noon,  April  14 

Change  in  6.978  hours  +54'M6x5.978 

Sun's  declination  at  time  of  observation  +9  18  11.2 

With  equal  facility  the  computation  might  have  been  made  backward  from 
le  succeeding  noon.  Thus  in  tho  example  juai  given  the  time  is  1 8^^.022  before 
reenwich  noon  of  April  15;  half  this  interval  is  about  0.375  of  a  day,  and  the 
)urly  motion  for  the  middle  of  the  interval  is  +63".97.    Then  we  find: 


+54.21 

-  0.06 

+54.16 

• 

/      ft 

+9  12  47.4 

+ 

5  23.8 

/         /r 


Declination  at  Greenwich  noon,  April  15  +9  34  23.9 

Change  in  -18.022  hours,  +53''.97x -18.022        -    16  12.7 

Sun's  declination  at  time  of  observation  +9  18  11.2 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check; 
it  if  the  results  differ  slightly  the  one  derived  from  the  nearest  noon  should 
)  r^arded  as  the  more  accurate. 

2.  Let  the  Sim's  right  ascension  and  the  equation  of  time  be  required  for 
)18,  July  13,  10^  3™  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is 
)**  15',  or  5^  41™  west  from  Greenwich. 

h   m     B 
Local  astronomical  mean  time      ....        July  12,    22    3  30 

Longitude  from  Greenwich  (additive)  5  41    0 

h 

Greenwich  mean  time July  13,      3  44  30-3.7417 

Sun* 8  Right  Ascension.  Equation  of  Tiim. 

h   m      8  m      8 

Greenwich  noon,  July  13         ....        7  27  41.34  -5  27.73 

Change  in  3.7417  hours    .  10M67X3.7417  +  38.04    -0».310x3.7417    -      1.16 

7  28  19.38  -5  28.89 

In  this  case  the  hourly  variations  interpolated  to  half  the  interval,  or 
.87  after  noon,  have  been  used. 

3.  If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have: 

h    m       8 
Sidereal  time  at  Greenwich  mean  noon,  July  13  .         7  22  13.61 

Reduction  for  3»»  44»  30*  from  Table  III,  or  9'.8565x3.7417         .  +  36.88 

Add  the  local  astronomical  mean  time 22    3  30.00 


The  required  sidereal  time  (rejecting  24*") 5  26  20.49 

4.  On  1918,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85°  15'  W.,  sup- 
»se  the  sidereal  time  to  be  5*^  26"  20^.49  and  that  the  corresponding  mean 
ne  is  required. 
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The  astronomical  day  is  July  12;  the  longitude  in  time,  +5**  41"  0*,  or 
+5^.6833. 

First  solution. 

h    m      s 
Sidereal  time  at  Greenwich  mean  noon,  July  12  .  7  18  17.06 

Reduction  for  5»»  41"  0*  from  Table  III,  or  9'.85«6x5.6833  .  +56.02 


The  sidereal  time  at  local  mean  noon,  July  12      .  7  19  13.08 
The  given  sidereal  time  (+24^,  if  necessary  for  the  following 

subtraction) 29  26  20.49 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval 

from  noon 22    7     7.41-22»».1187 

Reduction  for  22»»  7»  7\41  from  Table  II,  or  -9-.8296x22.1187         -3  37.42 


The  required  astronomical  mean  time  .                        July  12,  22    3  29.99 

Second  solution. 

h   m      8 

Mean  time  at  Greenwich  sidereal  noon                  .       July  12,  16  38  58.84 

Reduction  for  longitude  from  Table  II,  or  -9V8296X5.6833     .  -55.86 

Mean  time  of  preceding  local  sidereal  noon    .        .       July  12,  16  38    2.98 

Add  the  given  sidereal  time 5  26  20.49 

Reduction  for  5^  26™  20'.49  from  Table  II,  or  -9«.8296x5.4390  -53.46 


The  required  astronomical  mean  time  .        .        .       July  12,    22    3  30.01 

If  there  is  any  doubt  about  the  mean  time  of  the  preceding  local  sidereal 
noon,  the  first  solution  is  to  be  preferred. 

Pages  18-25  contain  the  rectangular  coordinates  of  the  Sxm,  referred  to 
the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox  as 
the  plane  and  point  of  reference.  Each  coordinate  is  given  for  every  Green- 
wich mean  noon  and  midnight.  The  columns  Reduc.  to  Mean  Eq^x  of  1918,0 
give  the  corrections  to  be  applied  to  the  coordinates  for  noon  in  order  to  obtain 
the  corresponding  coordinates  referred  to  the  mean  equator  and  equinox  of  the 
beginning  of  the  Bessohan  fictitious  year. 

Pages  26-1 1 7  contain  The  Moon^s  Right  Ascension  and  Dedinalum  for 
each  day  and  hour  of  Greenwich  mean  time,  referred  to  the  true  equator  and 
equinox.  They  are  accompanied  by  columns  of  Variations  per  Mtnutij  by 
means  of  which,  interpolation  may  be  conveniently  made  to  any  moment  of 
Greenwich  mean  time.  The  right  ascension  or  declination  is  taken  out  for 
the  given  day  and  hour  of  Greenwich  mean  time;  the  Var,  per  Attn,  is  multi- 
plied by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the 
product  is  added  numerically  in  case  of  the  right  ascension  and  algebraically 
in  case  of  the  declination. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  required 
for  1918,  January  25,  10**  10"  30",  astronomical  mean  time  at  Greenwich: 

Hight  Ascension.  Declination. 

h   m      8  •      ,      0» 

January  25,  10^ 7  31    8.18  +19  59  21.0 

Change  in  10.5  minutes     .        .     2M492X10.5              22.57  -7^^421x10.5    -        1  17.9 


January  25,  10^  10»  30- 7  31  30.75  +19  58    3.1 

For  the  sake  of  precision  the  differences  here  employed  have  been  int^ 
polatod  for  5'°.2=0*».09. 

Page  117  contains  also  the  Piloses  o;f  the  Moou %iW^\3cife  Asw^fts of  the  Moons 
Apogee  and  Perigee^  or  greatest  and  least  A\sta\vc»^Vc^xcv.\>w^^«5>^ 
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Pages  118-133  contain  for  every  Greenwich  mean  noon  and  midnight  the 
Moon*s  Longitude  and  Latitude  referred  to  the  true  equinox  and  the  ecUptic, 
its  Semidiameter,  and  its  Equatorial  Horizontal  ParaUax.  The  colunm  adjoining 
that  of  the  horizontal  paraUax  gives  the  variation  of  that  quantity  per  hour, 
by  means  of  which  it  can  be  reduced  to  any  other  Greenwich  mean  time  in 
the  manner  shown  in  the  preceding  examples.  When  allowing  for  change  in 
the  variation  itself,  note  must  be  taken  of  the  fact  that  the  tabular  interval 
is  here  12  hours  instead  of  24.  The  quantity  thus  obtained  is  the  equatorial 
horizontal  parallax;  to  obtain  the  horizontal  parallax  at  any  given  place,  the 
oorrection  for  the  latitude  of  the  place  must  be  apphed.  The  reduction  of 
the  Moon's  semidiamoter  may  be  readily  found  by  multiplying  the  reduction 
of  the  horizontal  parallax  by  0.2725  (see  page  xi),  or  by  simply  computing 
the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1918, 
March  10,  7*^,  P.  M.,  Greenwich  mean  time,  we  see  that  the  difference  of  the 
semidiameters  at  noon  and  midnight  of  March  10  is  5".6;  then, 

12h.  7h  .  5//  6  .  3//  3 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the 
semidiameter  is  increasing.  The  Moon's  semidiameter  for  March  10,  7*^,  is 
therefore  16'  33".7. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all 
observations  of  the  Moon. 

Pages  118-133  contain  also:  The  Moon^s  Age,  or  the  time  elapsed  since 
the  preceding  new  Moon,  given  to  tenths  of  a  day;  the  mean  time  of  the  Moon^s 
Transit,  Upper  and  Lower,  at  Greenwich,  given  to  tenths  of  a  minute;  and  the 
Variation  per  Hour  of  the  latter  quantity,  that  is,  the  variation  for  one  hour 
of  longitude,  by  means  of  which  the  local  time  of  an  upper  or  lower  transit 
of  the  Moon  may  be  computed  for  any  place  whose  longitude  is  known. 

Pages  134-198  contain  for  each  of  the  seven  major  planets  the  geocentric 
ephemeris  followed  immediately  by  the  heUocentric  ephemeris. 

The  geocentric  ephemeris  gives  the  planet's  Apparent  Right  Ascension  and 
Apparent  Declination  with  the  respective  Variations  per  Hour  or  per  Day. 
The  positions  thus  given  are  referred  to  the  true  equator  and  equinox,  and 
are  corrected  for  aberration.  The  geocentric  ephemeris  gives  also  the  Loga- 
rithm  of  Distance  from  Earth  with  the  Variation  per  Hour  or  per  Day,  the  planet's 
Semidiameter  and  Horizontal  ParaUax,  and,  to  tenths  of  a  minute,  the  time 
of  Transit  Meridian  of  Greenwich,  All  the  data,  except  the  last  named,  are 
given  for  Greenwich  mean  noon. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it 
18  observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephem- 
eris positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same 
as  that  already  given  for  the  Sun.  The  local  moan  time  of  meridian  transit 
of  any  planet  at  any  place  can  be  found  by  dividing  the  proper  daily  diflFerence 
of  the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the 
plaoe  expressed  in  hours  and  fractions,  and  applying  the  product  with  its 
proper  sign  to  the  time  of  Greenwich  transit. 

The  hehocentric  ephemeris  gives  the  Heliocentric  Longitude^  Mean  Ec^onwyx. 
of  Date;  the  Heliocentric  Latitude;  and  the  LogaritKm  o^f  KqAKm*  Ne^cXwr*,  ^sR>Sfe. 
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their  respective  VaridHons  per  Day.  The  hehocentric  longitude  may  be  referred 
to  the  true  equinox  by  applying  nutation.  The  variations  are  given  for  the 
instant  of  Greenwich  mean  noon.  The  column  Reductwn  to  Orbii  contains  the 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain  the 
longitude  measured  along  the  orbit  of  the  planet.  This  orbit  longitude  is 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  distance 
from  the  node  to  the  planet.  The  hehocentric  latitude  is  referred  to  the  ecliptic 
of  the  date.  The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance 
of  the  center  of  the  planet  from  that  of  the  Sim. 

PART   //.—THE    EPHEMERIS    FOR    THE    MERIDIAN    OF    WASH- 
INGTON. 

Pages  200-201  contain  formulae  for  reduoing  mean  positions  of  stars  to 
apparent  positions,  including  expressions  for  the  BesseUan  star-nimibers  and 
star-constants,  and  for  the  independent  star-numbers;  the  whole  based  upon 
the  constants  of  the  Paris  Conference  of  May,  1896,  and  expressed  in  the 
notation  of  Bessel. 

Pages  202-205  contain  the  logarithms  of  the  Beasdian  Star-Numbers,  Ay  B, 
C,  /?,  for  each  Washington  mean  midnight,  with  the  values  of  E  appended  at 
the  bottoms  of  the  pages.  The  terms  of  short  period  have  been  included. 
These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  beginning  of 
the  BesseUan  fictitious  year  to  its  apparent  place  at  any  of  the  dates  for  which 
the  numbers  are  given,  and  in  ordinary  cases  four-figure  logarithms  suffice; 
but  where  extreme  accuracy  is  desired  the  logarithms  of  A,  C,  and  D  are  some- 
times needed  to  five  places  of  decimals.  Along  with  the  solar  day,  the  first 
colimm  contains  the  sidereal  hour  of  Washington  moan  midnight  for  certain 
dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  time 
for  which  any  sot  of  quantities  is  given. 

The  f  oUowing  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by 
the  BesseUan  star-nimibers: 

Compviation  of  the  apparent  place  of  2  AquilXj  May  £6,  1918 j  for  the  upper  transit  at  Wdihington. 


log  a        0.5165 

log  6 

7.2455 

n 

log  e       8.0449 

logdf 

8.8235 n 

log  A       9.8584 

logB 

0.1516 

log  C      0.8964  n 

logi) 

1.2691  n 

log  a'       0.5174 

log  6' 

9.9941 

log  &       9.4341 

logi' 

8.4160 n 

log  Aa     0.3749 

log  Bb 

7.3971 

n 

log  Cc     8.9413  n 

log  Dd     0.0926 

log^a'    0.3758 

log  By 

0.1457 

log  Cc'    0.3305n 

log  Dd'    9.6851 

Mean  Place,  1918. C 

) 

^o- 

h      m         8 

18    37    47.104 

55.37 

Aa- 

+2.371 

Aaf-- 

+2.38 

Bh" 

-0.002 

Bt/" 

+1.40 

Cc 

-0.087 

C</- 

-2.14 

Dd- 

+1.238 

Dd'" 

+0.48 

E" 

+0.003 

r/i'- 

0.00 

ay  26, 

r  di- 
a- 

+0.001 

Apparent  Place,  M 

18    37    50.628 

5-  -9    7 

53.25 

Pages  206-2 13  contain  the  Independent  Star- Numbers,  which  can  frequently 

be  advantageously  used  instead  of  the  Besselian  Star-Numbers.    The  tenns  of 

short  period  have  beoii  included.    These  quantities  are  connected  with  those 

of  Bessel  by  the  relations  given  ow  p«tg,^  *2.^^,  >noasJ^  ^^  ^Q\\^%Ana  the  formulae 
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4nd  precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use 
the  Besselian  niunbers,  it  is  necessary  to  have  the  values  of  the  star-constants, 
a,  b,  e,  d,  a',  h\  c\  d',  while  the  independent  star-niunbers  render  it  possible  to 
determine  the  apparent  place  of  a  star  without  computing  these  star-constants. 
Four-figure  logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired 
the  logarithms  of  g  and  h  are  needed  to  five  places  of  decimals,  and  O  and  H 
are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  r  gives  the  fraction  of 
a  year,  counted  from  the  beginning  of  the  BesseUan  fictitious  year  to  each  date. 
The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place 
by  the  independent  star-niunbers: 

Oomputaticn  of  the  apparent  place  of  t  Aquilx,  May  26^  1918^  for  the  upper  trannt  at  Waihmgtan. 

h      m  •         ' 

G  -    0  22.4  *o 9      7.9 

a^-  18  37.8  G+a^-      1^  0".2 

H"  13  31.9  fl+a^-       8      9.7 

log  A  8.8239  log  A  8.8239  a^-  18  37  47'!l04 

log^  1.1624  log  A  1.3050  /+/'-  +2.221 

log8m(G+aJ  9.9848  n  log  sin  (IT+ao)  9.9264  (^)-  +0.150 

log  tan  ^o  9.2061  n  log  sec ««  0.0055  (*)-  +1.150 

log(g)  9.1772  log  (*)  0.0608  r/i-  +0.001 


log  g  1.1624 

logco0(G+aJ  9.4144 
log(flrO  ■  0.5768 

log  i  0.5337  n 

log  CO0  ^o  9.9945 

log  (i)  0.5282  n  ff-     -  9    7  53.25 

Page  214  contains  for  every  tenth  sidereal  day  the  Besselian  and  Inde- 
pendent Star- Numbers,  exclusive  of  all  short-period  terms.  They  are  useful  in 
computing  ephemerides  of  stars,  similar  to  those  on  pages  316-513,  for  which 
data  containing  short-period  terms  should  not  be  employed. 

Pages  215-216  contain  for  Washington  mean  midnight  of  each  day  the 
ahort-period  terms  of  the  nutation  in  longitude  and  obUquity,  for  use  in  con- 
nection with  the  formula  on  page  201,  and  the  coefficients  mentioned  later, 
which  are  given  for  each  star  on  pages  316-513. 

Pages  217-230  contain  the  Mean  Places  of  Tenrday  Stars  for  the  beginning 
of  the  BesseUan  fictitious  year.  Thase  pages  give  also  the  magnitude^  spectral 
type,  annual  variations,  and  proper  motions  for  each  star.  The  annual 
variations  are  to  be  considered  as  the  differential  coefficients  of  each  coordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

Page  231  contains,  for  the  Circumsolar  Stars,  the  same  data  as  the  imme- 
diately preceding  pages  do  for  the  ten-day  stars. 

Pages  232-315  contain  for  every  upper  transit  at  Washington  the  apparent 
positions  of  seventeen  northern  and  eighteen  southern  circumpolar  stars 
arranged  in  the  order  of  their  right  ascensions.  The  mean  solar  time  of  transit 
is  given  in  the  column  Washington  Mean  Time,  in  order  that  each  transit  above 
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and  below  the  pole  may  be  readily  identified.  Suppose,  for  example,  tiiat 
the  transit  of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish 
to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date. 
On  page  232  we  find  that  the  upper  transit  occurs  January  26.2;  the  Iowct 
transit,  therefore,  occurs  January  26.7.  But  the  lower  transit  of  July  1  pre- 
cedes the  upper  one,  which  occurs  July  1.8.  A  transit  occurring  very  nearij 
at  noon  may  also  be  identified  without  a  computation  to  ascertain  the  actual 
mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  Wa8lm0on 
Mean  Time. 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  of  each 
month  and  the  mean  place  in  right  ascension  and  decimation  for  the  begioiuDg 
of  the  year  are  given  for  each  star  at  the  foot  of  the  page. 

Pages  316-513  contain,  for  every  tenth  upper  transit  at  Washington,  the 
apparent  places  of  790  stars,  being  all  those  given  in  the  Hst  of  mean  places 
of  ten-day  stars.  The  Wdshington  Mean  Time  in  the  lef  trhand  colimm  of  each 
page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits  may 
be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of  each 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  ten-day  star  there  are  given  at 
the  foot  of  the  page,  (1)  the  seconds  of  the  mean  place  in  both  right  ascension 
and  declination  for  the  beginning  of  the  year,  (2)  the  secant  and  the  tangent 
of  the  mean  of  the  star's  greatest  and  least  apparent  declinations  during  the 
year,  and  (3)  the  coefficients  of  the  short-period  terms  of  the  nutation,  the  use 
of  which  is  explained  on  page  201. 

Pages  514-521  contain,  for  Washington  apparent  noon,  the  Apparent  Right 
Ascension  and  Declination  of  the  Sun,  the  Equation  of  Time,  and  the  Variation 
per  Hour  of  these  quantities;  the  Semidiameter  of  the  Sun,  and  the  Sidered 
Time  of  Semidiameter  Passing  Meridian,  The  last  column  on  each  page  con- 
tains the  Sidereal  Time  of  Mean  Noon. 

The  Equation  of  Time,  Mean^App.  is  the  correction  to  be  applied  to 
apparent  time  in  order  to  obtain  mean  time.  Each  number  as  given  is  the 
mean  time  of  transit  of  the  Sun's  center  over  the  meridian  of  Washington 
counted  from  the  nearest  noon. 

Pages  522-537  contain  the  Right  Ascension  of  Center,  the  Oeceevdnit 
Declination  of  Center,  the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  the 
Geocentric  Semidiameter ,  and  the  Equatorial  Horizontal  Parallax  of  the  Moon, 
and  the  Washington  Mean  Time  at  the  moment  of  each  upper  and  lower 
transit  over  the  meridian  of  Washington. 

The  Variation  per  Hour  of  Longitude  is  the  correction  to  be  applied  in  each 
case  to  the  quantity  in  the  preceding  column  to  obtain  its  value  for  the  time 
of  transit  over  the  meridian  one  hour  west  of  Washington,  supposing  the  rate 
of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant  of  transit  over 
the  meridian  of  Washington.  The  quantities  in  the  third  colunm,  when  coi^ 
rected  for  another  longitude  by  the  hourly  variations,  give  the  local  mean  time 
of  transit  for  that  longitude.  By  means  of  the  variations  per  hour  of  longitude 
any  one  of  the  quantities  under  consideration  can  be  computed  with  great 
exactness  for  the  moment  of  transit  over  any  meridian  not  more  than  one  hour 
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»tant  from  Washington.  To  obtain  the  same  accuracy  for  more  distant 
Bridians,  we  may  proceed  as  follows:  Let  F  represent  either  the  Wiisihingion 
^ean  Time,  the  RigM  Ascension  of  Center,  or  the  Oeocentric  Dedination  of 
mter,  and  let  V  represent  the  corresponding  Variation  per  Hour  <)f  Longitude. 
rite  down  three  successive  values  of  F,  together  with  the  corresponding 
Jues  of  Vf  and  difference  the  latter  as  in  the  following  scheme,  where  the 
iddle  values,  F©  and  F©,  belong  to  the  culmination  from  which  is  to  be  derived 
e  value  of  FfoT  the  culmination  on  the  meridian  whose  longitude  is  A.: — 
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Then,  for  the  culmination  at  the  meridian  A. 

bere  A.  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned 
dm  Washington  or  from  180^  from  Washington  according  as  the  upper  or 
wer  culmination  is  used  for  the  middle  value  (F^).  Adding  twelve  hours  to 
jd  Washington  time  of  lower  transit  at  Washington  gives  the  local  time  of 
>per  transit  at  places  whose  longitude  is  180^  from  Washington. 

The  column  Bright  Limbs  is  given  to  indicate  to  the  observer  which  limbs 
e  illuminated.  When  one  limb  is  full  and  the  terminator  is  within  1"  of 
le  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indi- 
.ted,  the  defective  limb  being  indicated  by  an  italic  letter  or  numeral,  and  the 
•rrection  for  defective  illumination  (as  seen  from  Washington)  being  given  in 
footnote. 

Pages  538-555  contain  for  each  of  the  seven  major  planets,  the  geocentric 
pparent  Bight  Ascension  and  Dedirvation,  the  Horizontal  ParaUaXf  Semi- 
%fneter,  Sidereal  Time  of  Semidiam^ter  Passing  Meridian  j  and  the  Washington 
^ean  Time,  for  the  moments  of  all  transits  which  it  is  usuaUy  desirable  to 
tserve  over  the  meridian  of  Washington.  The  stellar  magnitude  at  opposi- 
m  for  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  respectively,  is  given  at 
e  bottom  of  the  page  containing  the  ephemeris  of  the  planet. 

PABT  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the 
>ar,  expressed  in  Greenwich  mean  time,  except  in  the  case  of  the  occultations 
sible  at  Washington,  where  Washington  time  is  used. 

Pages  558-565  contain  all  necessary  data  respecting  the  solar  and  limar 
lipses  which  occur  during  the  year. 

The  echpse  elements  are  given  for  the  moment  of  conjimction  of  the  Sun 
id  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  com- 
ited  from  the  exact  positions  of  these  bodies  at  the  several  instants  referred 
.  The  times  and  angles  designated  as  the  circmnstances  of  a  hmar  ecU.i$»^ 
main  the  same  throughout  all  parts  of  tlieEiaTt\\,  wcvdiT^w^vt^xva  ciKs^ssKssai^'v^ 
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beyond  a  mere  statement  of  the  fact  that  in  computing  them  the  geometrical 
diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  of  51  :  50. 
The  principal  circumstances  of  each  total  and  annular  eclipse  of  the  Sim  are 
stated  in  five  lines,  as  follows: — 

The  line  entitled  * 'Eclipse  begins"  gives  the  Greenwich  mean  time  at 
which  the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude 
and  longitude  of  the  point  of  contact. 

The  line  entitled  ** Central  eclipse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  Une  entitled  ** Central  eclipse  at  local  apparent  noon"  gives  the  time 
when  the  axes  of  the  Earth  and  of  the  shadow  cone  lie  in  the  same  plane, 
together  with  the  latitude  and  longitude  of  the  point  where  the  axis  of  the 
shadow  cone  then  cuts  the  Earth's  surface. 

The  linos  entitled  '* Central  eclipse  ends"  and  ''Echpse  ends"  give,  respec- 
tively, the  times  when  and  the  localities  where  these  events  occur,  the  phe- 
nomena being  the  converse  of  those  denoted  by  the  similar  phrases  for  the 
beginning. 

In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respectively, 
'^Central  eclipse  begins,"  '^Central  eclipse  at  local  apparent  noon,"  and  ''Cen- 
tral eclipse  ends,"  are  replaced  by  a  single  line  entitled  ''Greatest  eclipse," 
whereon  are  given  the  time  when  and  the  latitude  and  longitude  where  the 
eclipse  attains  its  greatest  magnitude.  The  latter  phenomenon  necessarily 
occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Edipses. — ^Tho  regions  in  which  each  eclipse  is  visible  are 
shown  upon  the  map  relating  to  it,  from  which  may  be  taken  approximately, 
for  any  place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and 
its  magnitude.  The  dotted  curves  show  the  outline  of  the  shadow  for  each 
hoiu*  of  Greenwich  mean  time,  and  therefore  pass  through  all  places  where  the 
echpso  begins  or  ends  at  the  hour  indicated.  To  find  the  instant  of  beginning 
at  any  place,  we  determine  by  inspection  between  what  pair  of  these  curved 
lines  the  place  is  situated.  The  eclipse  will  then  begin  between  the  cor- 
respcmding  hours  of  Greenwich  mean  time;  and  the  fraction  of  the  hour  may 
be  determined  by  dividing  the  hoiu'  in  the  same  proportion  as  the  space  rep- 
resenting it  on  the  map  is  divided  by  the  place  in«  question.  This  division 
may  bo  iimdo  a  little  more  exact  bj^  allowing  for  changes  in  the  spaces  as 
indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  foimd  must 
bo  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of 
1918,  June  8,  begins  and  ends  at  Denver,  Colo.,  latitude  4-39®  41',  longitude 
+104°  57'. 

For  the  beginning  wo  compare  the  distance  of  the  place  from  the  curve  of 

10^  with  the  distance  between  the  curves  of  9**  and  10**  and  find  it  to  correspond 

to  about  10  minutes,  thus  giving  for  the  approximate  time  of  beginning  10^  lO*; 

for  the  end  we  compare  the  distance  of  the  place  from  the  curve  of  12^  with 

the  distance  between  the  curves  ol  \\^  awi  Vl^  and  find  it  to  correspond  to 
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ibout  30  minutes,  thus  giving  for  the  approximate  time  of  ending  12^^  SO'^; 
ind  both  of  these  results  are  probably  correct  to  within  3  or  4  minutes. 
Changing  to  local  mean  time,  we  shall  have — 

Beginning.  Ending. 

d    h  m  d    h   m 

Qreenwich  mean  time  June   8  10  10  8  12  30 

Longitude  west 7    0  7    0 

Local  mean  time June    8    3  10  8    5  30 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude 
a  the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relative 
to  the  central  line  and  to  the  limit.  On  the  central  line  the  eclipse  is  annular 
cxr  total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude 
of  the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the 
limit  divided  by  the  distance  of  the  central  line  from  the  limit,  the  measure- 
ments being  made  upon  a  line  drawn  through  the  place  perpendicularly  to  the 
central  line. 

More  Accurate  Computations. — ^A  more  accurate  determination  of  the 
phases,  as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from 
the  Besselian  elements  which  are  given  for  every  10  minutes  of  Greenwich 
mean  time.    Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpen- 
dicular to  the  right  line  joining  the  centers  of  the  Sim  and  Moon.  This  latter 
fine  is  the  axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundamental 
flane  or  plane  of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the 
Earth's  equator  as  the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of 
coordinates.  The  axis  of  i/  is  perpendicular  to  that  of  x,  and  directed  toward 
the  north;  x  and  y  are  then  the  coordinates  of  the  point  in  which  the  axis  of 
ihe  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in 
tenns  of  the  Earth's  equatorial  radius  as  unity.  The  angle  d,  of  which  the 
line  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the  celestial 
sphere  toward  which  the  axis  of  the  shadow  is  directed;  or,  in  other  words, 
it  is  the  declination  of  the  center  of  the  Sun  as  seen  from  the  center  of  the  Moon. 
Ihe  angle  m  is  the  Greenwich  hoiu*-angle  of  this  same  point  of  the  celestial 
tfhere. 

The  quantities  l^  and  2,  are  the  radii  of  the  shadow  cones  upon  the  funda- 
nental  plane,  l^  corresponding  to  the  penumbra,  and  2^  to  the  umbra.  The 
lotation  is  that  of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which 
I  IS  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles /i  and/,,  the  tangents  of  which  are  given,  are  the  angles  which 
he  elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow; 
tr,  thej  are  the  semiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
►f  x',  y',  and  /i',  which  are  the  changes  of  x,  y,  and  pi,  in  one  minute  of  time, 
ire  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based 
m  the  fact  that  the  distance  of  the  observer  from  the  axis  of  the  shadow  cones 
B  equal  to  the  radius  of  the  penumbra  at  the  point  of  observation  for  the  begin- 
ling  and  ending  of  the  eclipse^  and  is  equal  to  live  T%.d\\]i&  qI  Wv^  x^xs^'t^  ^  ^^s>k!^ 
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point  of  obserration  for  the  beginning  and  ending  of  totality  or  of  the  annular 
phase.    To  find  this  distance  and  radius  in  each  case  we  proceed  as  follows: 

(1)  The  coordinates  of  the  observer,  H,  7,  and  C,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of 
elements. 

(3)  From  (1)  and  (2)  the  position  and  motion  of  the  observer  relative  to 
the  axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  funda- 
mental plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assimiing  the  motions  to  be  uniform,  we  determine  the  time 
required  for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the 
shadow  equal  to  this  radius. 

The  formula  and  directions  for  the  several  steps  in  the  computation  are 
as  follows: — 

(1)  Find  p  cos  (p'  and  p  sin  (p',  which  are  the  geocentric  coordinates  of 
the  station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the 
center  of  the  Earth  and  (p'  the  geocentric  latitude.  These  coordinates  maybe 
computed  from  the  following  table  based  on  the  compression  of  the  Earth 
adopted  at  the  Paris  Conference  of  1911,  1/297,  by  the  formulae — 

p  CO8  ^-/"coe  <p 

p  am  ^-  -g-^ 

<p  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Coordinates  o/a  Place. 
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For  ihe  assumed  Greenwich  mean  time  of  computation,  take  from  the 
table  of  elements  the  values  of  sin  d,  cos  d,  and  ^.  Then,  with  X  for  the  longi- 
tude west  from  Greenwich,  the  coordinates  of  the  observer  will  be — 

$-p  C08  q/  sin  (/i-A) 

7-p  sin  <f/  C08  rf-/o  C08  ^  sin  (f  cos  (/^-A)-7i-7a 

C-p  sin  q/  sin  d+/o  cos  q/  coe  d  cos  (/^-A)-Ci+Ct 

and  their  variations  in  one  minute  of  mean  time  will  be — 

4'-[7.63992]  p  cos  ^  cos  (//-A) 

^-[7.63992]  p  cos  ^'^  Bin  (f  sin  (/<-A)-[7.63992]  4  sin  J 

V  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from 
the  tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together 
with  their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the 
differences  of  two  consecutive  numbers.  These  variations  are  represented  bj 
zf  and  y'j  and  their  logarithms  are  given  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  rela- 
tive to  the  observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the 
formula — 

m  sin  3f-x-$ 
m  cos  M^y-tf 
n  sin  N'^xf-^' 
n  cos  N''%f'-if 

(4)  Both  for  the  umbra  and  for  the  penumbra,  the  radius  L  at  the  dis- 
tance C  from  the  fundamental  plane  is  computed  by  the  formulse — 

X-Z-C  tan/ 

I  and/ being  taken  from  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  edipse,  we  shall  have — 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to 
the  assumed  time  is  computed  thus:  Find  the  angle  ^  from  the  equation — 

flin  ^" V 

There  will  be  two  values  for  this  angle;  the  one  for  which  cos  ^  is  negative 
must  be  taken  for  the  beginning  of  the  eclipse,  for  the  beginning  of  the  annular 
phase,  or  for  the  ending  of  the  total  phase,  but  the  one  for  which  cos  ^  is 
positive  must  be  taken  for  the  ending  of  the  echpse,  for  the  ending  of  the 
annular  phase,  or  for  the  beginning  of  the  total  phase.  The  correction  r  to 
the  assumed  time  will  then  be  found,  in  minutes,  from — 

m  cos  (if— iV)   Lco^if 

r- '  + 

n  n 

However,  only  in  case  the  value  of  r  does  not  exceed  a  few  minutes  can 
the  time  thus  corrected  be  considered  even  fairly  accurate.  Therefore  it  is 
best  to  commence  the  computation  by  assuming  times  near  the  phenomena 
wanted.     The  times  for  the  beginning  and  the  ending  of  an  eclii^e  m»»"^  h^ 
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derived  from  the  chart  with  sufficient  exactness  as  previously  explained;  the 
time  for  the  total  or  for  the  annular  phase  may  then  be  assumed  as  midway 
between  the  times  assumed  for  the  beginning  and  the  ending  of  the  eclipse; 
or,  in  case  of  a  partial  ecUpse,  this  time  midway  may  be  assumed  as  that  of 
the  maximum  eclipse. 

The  more  accurate  times  resulting  from  the  computation  as  outlined  above 
and  as  illustrated  in  the  example  below  may  now  be  taken  in  place  of  those 
originally  assumed,  and  the  whole  computation  may  be  repeated,  thus  leading 
to  a  value  of  r,  in  each  case,  which  should  be  very  small,  and  which  should 
give  a  very  accurate  time  of  the  phenomenon.  Such  a  repetition  of  the  com- 
putation will  be  advisable,  moreover,  for  the  reason  that  it  will  enable  one  to 
locate  and  eliminate  any  accidental  numerical  errors  that  may  have  occurred 
in  the  first  computation. 

As  a  result  of  this  last  approximation  the  computed  times  of  contact  will 
be  theoretically  exact  within  less  than  a  second,  but  the  uncertainties  of  the 
solar  and  limar  tables  are  such  that  an  unavoidable  error  of  several  seconds 
may  exist  in  the  prediction. 

Poavtiorir-angle  of  Point  of  Contact, — ^The  position-angle  P,  of  the  point  of 
contact,  reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is 
found  by  the  f ormxila — 

where  the  results  of  the  last  approximation  are  used. 

The  position-angle  F,  of  the  point  of  contact,  reckoned  from  the  vertex 
of  the  Sun's  limb  toward  the  east,  is  found  by  the  formula — 

V-P-^C 
where  C  is  obtained  from 

tan  C-l 

and  again  the  results  of  the  last  approximation  are  used. 

Time  of  Maximum  Eclipse. — For  a  partial  eclipse,  or  for  a  central  eclipse 
at  a  point  at  which  the  ecUpse  is  only  partial  indicated  by  sin  ^  greater  than 
unity  for  the  lunbra,  the  correction  to  the  assumed  time  to  obtain  the  time  of 
maximum  edipse  is  given  by  the  formula — 

m  coe  (M^N) 
"  n 

Magnitude  of  the  Ma^ximum  Edipse, — ^This  is  given  by  the  formula — 


D*' 


2X-0.5446 


where  -^=  ±m  sin  ( Jf—  N)y  always  taken  positive,  and  L  is  the  radius  of  the 
penumbra.  D  is,  in  all  cases,  the  ratio  to  the  Sun's  diameter  of  the  straight 
line  passing  through  the  centers  of  the  two  disks  and  having  for  its  extremities 
the  Sun's  limb  that  is  nearest  to  the  Moon's  center  and  the  Moon's  limb  that 
is  nearest  to  the  Sun's  center.  In  a  partial  ecUpse  D  is  the  fraction  of  the 
Sim's  diameter  covered  by  the  Moon. 


*8/Dce,  In  obtaintng  this  formula,  the  angles  of  the  two  shadow  cones  are  considered  the  sama,  the  value  obtained 
UureAvm  should  be  increased  by  H^th  of  it&elt. 
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ComputaUan  of  the  Solar  Eclipse  of  1918,  Jum  8,  for  Denver,  Colo. 
The  position  of  Denver  i 
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Latitude,    9>-  +  39  40  36 
Longitade,  A-  +104  56  56 

ts  geocentric  coordinates  are — 

p  sin  <^-9.80280 
p  cos  <i/-9.88689 

ETrom  the  eclipse  chart  we  find  the  approximate  times  of  the  phases  to  be — 

d    h   m 
Beginniiig    June    8  10  10 


Junes 


,  (//-A) 

id 

dn  if/ 
id 


id 

20B  g/ 
i  (M-A) 
id 


nst. 
id 


Middle 

Ending 
Beginning.        Middle. 
10»»  10»       IV"  20» 


ft 


tt 


8  11  20 
8  12  30 

Ending. 


152  48  30   170  18  24   187  48  24 
104  56  56   104  56  56   104  56  56 


47  51  34 

9.88689 
9.87011 
9.75700 

9.96454 
9.80280 
9.58899 
9.76734 
9.39179 

9.58899 
9.88689 
9.82669 
9.96454 
9.30257 
9.67812 

+0.58525 
-0.20071 
+0.24648 
+0.47657 
+0.72305 

9.88689 
9.82669 
7.63992 
9.75700 
9.58899 
7.35350 
6.98591 

+0.02408 
+0.57148 
-0.54740 

+0.46574 
+0.38454 
+0.08120 


65  21  28 

9.88689 
9.95853 
9.84542 

9.96453 
9.80280 
9.58907 
9.76733 
9.39187 

9.58907 
9.88689 
9.62008 
9.96453 
9.09604 
9.47150 

+0.58524 
-0.12475 
+0.24653 
+0.29614 
+0.54267 

9.88689 
9.62008 
7.63992 
9.84542 
9.58907 
7.14689 
7.07441 

+0.67310 
+0.70052 
-0.02742 

+0.46362 
+0.46049 


82  51  28 

9.88689 
9.99662 
9.88351 

9.96451 
9.80280 
9.58915 
9.76731 
9.39195 

9.58915 
9.88689 
9.09459 
9.96451 
8.57063 
8.94599 

+0.58521 
-0.03721 
+0.24658 
+0.08831 
+0.33489 

9.88689 
9.09459 
7.63992 
9.88351 
9.58915 
6.62140 
7.11258 

+1.32200 
+0.76473 
+0.55727 

+0.46098 
+0.54800 
-0.08702 


+0.00313 

+0.009273   +0.009273  +0.009269 

+0.002257   +0.001402  +0.000418 

+0.007016   +0.007871  +0.008851 

-0.000027   -0.000034  -0.000041 

+0.000968  +0.001187  +0.001296 

-0.000995  -0.001221  -0.001337 


Greenwich  Mean  Time. 

Beginning, 
logmrinlf        9.73830n 
logrinorcofllf  9.99527n 
log  m  cos  M       8.90956 
log  tan  M  0.82874n 

log  n  sin  J\r         7.84609 
logsinorcofl  JV  9.99567 

6.99782n 
0.84827n 


logncoe  JV 
log  tan  N 

M 

N 
M-N 

logm 
logn 

logC 
log  tan/ 
log  C  tan/ 

I 

Ctan/ 

L 

logm 


IClddW. 
8.43807n 
9.99719n 
7.49554 
0.94253n 

7.89603 
9.99484 
7.08672n 
0.80931n 


Ending. 
9.74607 
9.99477 
8.93962n 
0.80645n 

7.94699 
9.99510 
7.12613n 
0.82086n 


ft 


n 


ff 


278  26  16   276  30  43 

98    4  18     98  49    4 

180  21  58   177  41  39 


9.74303 
7.85042 

9.85917 
7.66328 
7.52245 

+0.54220 
+0.00333 
+0.53887 

9.74303 


log8in(ir-iV)  7.80549n 


colog.L 
log  Bin  ^ 


0.26851 
7.81703n 


8.44088 
7.90119 

9.73454 
7.66111 
7.39565 

-0.00358 
+0.00249 
-0.00607 

8.44068 
8.60459 
2.21681n 
9.26228n 


// 


180  22  34 


1.89261 


I 


ff 

26) 

{6J 


log  m/n 
logco0(lf-JV)  9.99999n 

1.89260n 

9.73149 


log  (1) 

logX 
log  cos  ^ 
cologn 
log  (2) 

-d) 

+{2) 


-10  32  26 
190  32  26 

0.53969 

9.99965n 

0.53934n 

7.78319n 


98  52  31 

98  35  24 

0  17    7 

9.75130 
7.95189 

9.52491 
7.66328 
7.18819 

+0.54240 
+0.00154 
+0.54086 

9.75130 
7.69714 
0.26691 
7.71535 

•     t    ti 
017  51 


9.99999n(i:)9.99261 
2.14958  2.09881 
1.88106n(7)9.87461 


T+T 


+78.090 
-76.043 

+  2.047 

d   h  m 

81010 

d   h    m 


+3.462 
T0.749 


m 


1.79941 
9.99999 
1.79940 

9.73309 
9.99999 
2.04811 
1.78119 

-63.009 
+60.421 

m 


I  +2.713  1 

1  +4.211 1       -  2-^ 


d  h  m 
81120 
d  h     m 


d  h  m 
81230 


\* 


.\' 
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Taking  the  four  times  just  found,  a  new  computation  is  made  in  each  case. 
The  times  resulting  from  the  new  computation  are — 


Omnwich  Umn  Time, 
d    h    m      8 
•Rftginning  of  the  eclipse  June    8  10  12    2.7 

Beginning  of  total  eclipse 11  22  42.7 

Ending  of  total  eclipse, 11  24  11.4 

Ending  of  the  eclipse, 12  27  24.2 


Local  Umn  Ttme. 
h   m      s 

3  12  15.0 

4  22  55.0 

4  24  23.7 

5  27  36.5 


The  values  from  the  last  approximation  of  the  quantities  needed  in  com- 
puting the  position  angles,  and  the  computation  of  these  position  angles,  are— 


log« 
log  17 
log  tan  C 

N 

* 
P 

C 

V 


iBt  Contact. 
9.76048 
9.58718 

0.17330 

• 

98.11 
180.34 
278.45 

56.14 
222.3 


ad  Contact. 
9.84774 
9.66626 

0.1814S 

• 

98.82 
-10.32 
88.20 
56.64 
31.6 


Sd  Contact. 
9.84899 
9.66792 

0.18107 

• 

98.83 
190.54 
289.37 

56.61 
232.8 


4th  Contact. 
9.88286 
9.73612 

0.14674 

• 

98.61 
0.27 
98.88 
54.50 
44.4 


The  magnitude  of  greatest  eclipse  is  obtained  as  follows: — 


T 

logs 
log  tan/ 
log  I  tan/ 


IV  20" 
9.7345 
7.6633 
7.3978 


Stan/ 
L 


+0.5423 

L-J 

+0.5387 

+0.0025 

2Z-0.5446 

+0.5350 

+0.5398 

D 

1.007 

+0.0011 

1/400  D 

.003 

Magnitude 

1.01 

Pages  566-570  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars,  as  bright  as  magnitude  6.5,  as  will  be  occulted  during  the  year 
by  the  Moon. 

Pages  571-608  contain  the  elements  for  the  prediction  of  the  times  of 
occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  The 
system  of  coordinates  employed  is  similar  to  that  already  described  for  eclipses, 
the  fundamental  plane  passing  through  the  center  of  the  Earth,  and  being 
taken  perpendicular  to  the  line  joining  the  star  and  the  center  of  the  Moon, 
but  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which 
intercepts  the  fundamental  plane  in  a  circle  having  the  same  linear  diameter 
as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red'nsfrom  1918,0  give 
the  quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning 
of  1918  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

Under  the  general  head.  At  Conjunction  in  R.  A,,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and 
star  in  right  ascension,  as  follows: 

The  Greenwich  Mean  Time  is  the  moment,  jP,  at  which  the  two  bodi^  are 
in  geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate 
X  of  the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero. 
The  column  Hour  Angle j  H,  gives  the  common  geocentric  hour-angle  of  the 
and  star  at  the  same  moment,  ^xpiejaaeid  m  ^\^^t^^  \xsc\a  e.ad  counted 


nr. 


y\^>wj 
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from  the  meridian  of  Greenwioh — ^positive  toward  the  west  and  negative 
toward  the  east.  Column  Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder 
upon  the  fundamental  plane  at  the  same  moment.  Columns  x'  and  y'  give 
the  variations  of  x  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these 
columns  is  the  Earth's  equatorial  radius.  The  limiting  paraUels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be 
visible. 

By  the  aid  of  these  elements,  the  time  of  immersion  and  emersion  of  a 
star  relative  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the 
Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  OccuUations  for  a  given  Place. — ^When  it  is  desired  to  predict 
the  circumstances  of  one  or  more  occultations  at  any  place,  the  first  step  will 
be  to  select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions 
of  visibihty  are: — 

1.  The  limiting  parallels  in  the  last  colimms  must  include  the  latitude  of 
the  place. 

2.  The  quantity  Jff-A.,  taken  without  regard  to  sign,  must  be  less  than 
the  semidiurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions 
an  emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this 
difference  is  a  few  minutes  less  than  an  hour. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the 
local  mean  time  T-A.,  unless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course 
will  be  to  write  the  value  of  -A.  on  the  bottom  of  a  slip  of  paper,  and  in  passing 
through  the  list  of  occultations  to  pause  over  each  one  for  which  condition  (1) 
is  fulfilled,  and  examine  by  means  of  the  sUp  whether  conditions  (2)  and  (3) 
are  also  fulfilled.  If  either  fails,  the  computer  passes  on.  Sometimes  it  will 
be  difficult  to  determine  whether  H-X  or  T-X  falls  within  the  Hmits;  and  in 
such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the 
decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in 
less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emer- 
sion from  the  elements,  and  to  that  end  let — 

7*- the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension,  exxyressed  in 

Greenwich  mean  time; 
IT- the  Greenwich  west  hour-angle  of  the  two  bodies  at  that  moment; 
A.- the  longitude  west  of  Greenwich; 
h^^H-A.^'the  local  hour-angle  of  the  star  at  the  instant  T; 
^-the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows: — 
(1)  The  geocentric  coordinates  of  the  place,  p  sin  ^'  and  p  cos  ^',  are 
to  be  computed  by  the  formulae'  and  table  given  in  coimection  with  ecUpses 
on  page  726. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  con- 
junction of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced 
from  the  time  of  geocentric  conjunction  by  the  «tpij\ie.«Aiovi  ^1  ^scl  %:^^^t«issssabi^ 
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correctiQn  taken  from  Downes's  table,  printed  in  the  volumes  of  the  American 

Ephemeris  for  1882  to  1899.    This  correction  must  be  reckoned  in  mean  solar 

hours,  and  will  be  designated  b  j  the  symbol  t.    It  will  have  the  same  sign  as  K. 

When  DowNEs's  table  is  not  available,  the  correction  may  be  computed 

from  the  formulse — 

^-p  coe  9/  am  /ito 

€'-[9.4192]  p  COB  ^'^  cob|^, 

By  applying  t  to  the  Greenwich  mean  time  of  geocentric  conjunction,  as 
given  with  the  elements,  we  shall  have  the  Greenwich  mean  time  of  local  coo- 
junction  within  a  few  minutes. 

(2)  Compute  for  the  instant  T-i-t  the  following  quantities,  in  which  ^  is 
the  sidereal  equivalent  of  the  mean  time  interval  t: 

$  -p  CO8  ^  ain  (Ao+^o) 

7  -p  fiin  ^  cos  S-p  cos  ^  sin  ^  cos  (^o+0"^i-^i 

4'- [9.4192]  p  cos  <?/  cos  (^o+^o) 

i7'-[9.4192]  p  cos  ^  sin  d  sin  (h^+Q'-l9Al92]  kanS 

y  -  Y+u't 
Compute  also  m,  Jf,  n,  N,  and  ^  from  the  equations, 

m  sin  Jf-x-4 
m  cos  M-'y-ff 
n  sin  N^xf-h' 
n  cos  N^y^-if 

sin  ^-[0.5646]  m  sin  (M-N) 

i>  being  taken  between  the  limits  ±90^.    Finally  compute, 

n  '         n 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive 
for  an  emersion.  Both  r  and  6r  thus  have  two  values,  which  are  expressed 
in  minutes  of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to 
immersion  be  designated,  respectively,  r'  and  <Jr',  while  those  pertaining  to 
emersion  are  designated  r''  and  6r'\  We  then  have  for  the  Greenwich  mean 
times  of  the  phases. 

Instant  of  immersion-  T+t+r^  -hSr^ 
Instant  of  emersion   -  T+f+r^^+^r^' 

These  expressions  are  practically  exact,  as  the  corrections  ^r  seldom 
amount  to  so  much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  mag- 
nitude is  permissible  they  may  be  omitted.  As  a  check  upon  the  results  it 
will  be  advisable  to  compute  S,  17,  x,  and  y  for  the  times  of  immersion  and 
emersion  finally  obtained.    If  these  times  are  correct,  the  quantities  in  question 

will  fulfill  the  condition, 

V(x-4)'+(y-7)^0.2726 

If  log  m  sin  (J/— JV)> 9.4354,  sin  ^  will  be  numerically  greater  than 
unity-,  and  no  occultation  is  to  be  expected  «A)  \!tiei  ^'^wi^%ftfe\  W\»  ^very  brief 
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one  may  occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semi- 
diameter  happens  to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and 
star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the 
time  of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  desig- 
nated by  the  symbol  P.    It  is  computed  from  the  formula — 

P-JV-^+dP  for  immersion, 

OT       P--y+^+«P±180°  for  emersdon, 

where  the  angles  N—^  and  N+^  are  taken  directly  from  the  computation  of 
f r,  and  iP  is  found  in  degrees  of  arc  from  the  expression, 

^P'^^'^l%t  8in  N-^h  COS  N] 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

The  angle  from  the  vertex,  F,  is  also  reckoned  in  the  direction  from  the 
north  toward  the  east,  and  is  found  from  the  formula 

where  G  is  computed  from  the  expression, 

^"^+[8.2218]rj7'+[4.9810]r>i7, 

C  being  taken  less  or  greater  than  180^,  according  as  the  numerator  is  positive 
or  negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  cor- 
respond with  the  phase  for  which  C  is  required. 

In  the  volimies  of  the  American  Ephemeris  for  the  years  1882  to  1901 
instructions  are  given  for  constructing  three  special  tables  which  greatly  dimin- 
ish the  labor  of  computing  occultations,  but  as  these  tables  should  contain 
from  4700  to  6300  quantities,  and  as  they  would  apply  only  to  the  place  for 
which  they  were  computed,  it  will  rarely  be  worth  while  to  imdertake  the  labor 
of  forming  them.  Those  who  desire  further  information  on  the  subject  may 
consult  any  one  of  the  volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  t 
Sagittarii  on  August  18,  1918,  for  Oxford,  Miss.,  whose  position  is — 

<p-+34°  22'    12'^6 
A-+  V"  58"    7».2 

and  whose  geocentric  coordinates  are — 

p  sin  ^-9.7492 
p  cos  ^-9.9171 

From  the  elements  on  page  594  we  have, 

h     m 
7^    16  36.4 

ir-+  7  17.3 

and  *o--ff-A-+  1  19.2 
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From  the  formuke  on  page  732,  we  find  the  correction,  t,  to  the  Greenwich 
mean  time  of  geocentric  conjunction,  T,  to  be  about  +0''  43''.9;  therefore  the 
Oreenwich  mean  time  of  apparent  conjunction  is — 

r+(-AuguBt  18*  IV  19«.3 


fc  Sagittarii. 


ApjDarent 
Unation. 


0.  M .  T.  of  (5 


Dec! 

'      I  d     h      m 

-21    9.2   I  Aug.  18  16  35.4 


Hoar  Angle. 

b      m 
+7  17.3 


+0.7302 


0.5768 


+O.1120 


*o 

b     m 
+1  19.2 

y't 

+0.0820 

login 

8.5134 

Y 

40.7302 

logn 

9.6223 

to 

+0  44.0 

o 

K+to 

+2    3.2 

X 

+0.4221 

log  const. 

0.5646 

log  (p  COB  <f/) 

log  Bin  (K+O 

9.9171 
9.7093 

4 

+0.4231 
-0.0010 

logm 

logsin(if-iV) 
log  sin  it 

8.5134 
9.9743  n 
9.052311 

log« 

9.6264 

y 

+0.8122 

o               • 

log  (p  flin  <?/) 

9.7492 

9 
7 

+0.7796 

* 

— 

6®  29' 

log  coe  d 

9.9697 

y-7 

+0.0326 

log  const. 

1.7782 

log  71 

9.7189 

x" 

+0.5768 

log  m/n 

log  cos  (M^N) 

8.8911 
9.5242 

log  (p  C08  ^ 

9.9171 

r 

+0.1863 

o                 \                       / 

log(l) 

0.1935 

log  sin  5 

9.5573 n 

x'-i' 

+0.3905 

0 

log  COB  (Ao+^) 

9.9340 

log  const. 

1.2135 

log  72 

9.4084  n 

/ 

+0.1120 

colog  n 

0.3777 

T' 

-0.0401 

log  cos  if 

9.9972 

Vi 

+0.5235 

/-T' 

+0.1521 

log  (2) 

1.5884 

-7s 

+0.2561 

*■#      ^       r 

m 

log  m  sin  if 

7.0000 n 

-(1) 

. 

1.56 

log  (p  cos  ^) 

9.9171 

log  coe  if 

9.9998 

T(2) 

738.76 

log  COS  (A^+to) 

9.9340 

o 

log  m  coe  if 

8.5132 

X      r 

log  const. 

9.4192 

log  tan  if 

8.4868 n 

r  for  immenion 

-40.S2 

log4 

9.6264 

o 

r  for  emersion 

+37.20 

log  sin  d 

9.5573 n 

log  n  sin  J^ 

9.5916 

log^ 

9.2703 

log  sin  N 

9.9693 

logT' 

8.6029  n 

log  n  COB  N 

9.1821 

logx' 

9.7610 

log  tan  J^ 

0.4095 

logt 

9.8644 

if 

358  15 

log/ 

9.0492 

N 

68  43 

logx 

9.6254 

M-^N 

289  32 

log  y't 

8.9136 

The  computation  of  <5 

V  for  the  two  contacts  is  i 

M  follows: 

Immen 

lion.    Emersion. 

ImoMrsion.  EmcrriOL 

JVt^ 

75^ 

12^       62**  14^ 

log  [(l)-(2)] 

9.6761 

n  9.693511 

log  cos  (N^'if) 

9.40 

73       9.6683 

log  const. 

6.7591 

6.7591 

log  72 

9.40 

84  n    9.4084  n 

logr» 

3.2110 

3.1411 

log(l) 

8.81 

57  n    9.0767  n 

colog  (n  cos  i> 

)                         0.3805 

0.3805 

log  dr 

0.0267 

n  9.974211 

log  sin  (i^T^) 

9.98 

53       9.9469 

o 

d     b 

m 

b     m 

log« 

9.62 

64       9.6264 

T+i 

Aug.  18  17  19.3 

17  19.3 

log  (2) 

9.61 

17       9.5733 

r 

-40.32     +37.20 

dr 

.^ 

1.06     -  0.94 

(1) 

-0.06 

54     -0.1193 

d    b 

m 

b     m 

(^) 

+0.40 

90     +0.3744 

Greenwich  M. 

T.,   Aug.  18  16  37.9 

17  55.6 

(V'(2) 

-0.47 

44     -0.49^7 

\   ^ 

+5  58.1 

+5  56.1 

\     0TL\0td^V.1 

K.\«tA^  \^  a«,8 

11  57.5 
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To  find  *P  and  P: 


logVa 

9.4084  n 

log« 

9.6264 

(3) 

-0.2386 

logon  N 

9.9693 

log  COB  N 

9.5598 

(4) 

+0.1535 

log  (3) 

9.3777  n 

log  (4) 

9.1862 

(3)+(4) 

-0.0851 

Inunerslon. 

Emersion. 

InunenloiL 

9 

% 

log[(3)+(4)] 

8.9299  n 

8.9299  n 

SP 

+  0.3 

-  0.2 

log  const. 

7.8038 n 

7.3038 

N 

+68.7 

+68.7 

logr> 

3.2110 

^    3.1411 

=F^ 

+  6.5 

-  6.5 

COlog  COB  tp 

0.0028 

0.0028 

const. 

0.0 

180.0 

loeaP 

9.4475 

9.3776  n 

P 

75.5 

242.0 

Pages  609-611  contain  in  detail  all  the  data  necessary  for  observing  every 
cultation  of  the  general  list  which  is  visible  at  Washington  during  the  current 
ar. 

Page  612  contains  the  EpJiemeris  for  Physical  Ohservations  of  the  Sun. 

Page  613  contains  certain  elements  referring  to  the  Moon,  its  equator^ 

d  its  orbit. 

i  -the  inclination  of  the  Moon^B  mean  equator  to  the  Earth's  true  equator. 

<J-the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's  true 

equator  to  its  ascending  node  on  the  ecliptic  of  date. 
(2^- the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator. 
F'-the  longitude  of  the  perigee  of  the  Moon's  orbit,  referred  to  the  mean  equinox  of  date. 
(2- the  longitude  of  the  ascending  node  of  the  Moon's  orbit  on  the  ecliptic,  referred  to  the 

mean  equinox  of  date. 
C  -the  Moon's  mean  longitude,  referred  to  the  mean  equinox  of  date. 

Pages  614-621  contain  the  Ephemerisjor  Physical  ObservaMons  oj  the  Moon. 
le  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
e  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the 
3an  center  of  the  visible  disk  positive  toward  the  we^t — i.  e.,  toward  Mare 
isium — and  the  latitudes  are  measured  from  the  Moon's  equator,  positive 
ward  the  north — i.  e.,  in  the  hemisphere  contaimng  Mare  Serenitatis. 

The  optical  and  physical  librations  in  longitude  and  latitude  have  been 
mputed  with  elements  and  formulse  given  on  page  xi,  and  their  sums  are 
p-en  in  the  second  and  third  columns,  respectively,  the  physical  libration 
ing  given  separately  in  the  fourth  and  fifth  columns.  The  Sun's  seleno- 
aphic  colongitude  (90^— longitude)  and  latitude  and  the  position-angle  of 
e  Moon's  axis,  C,  in  the  sixth,  seventh,  and  eighth  columns,  respectively,  have 
I  been  corrected  for  the  eflfect  of  physical  libration. 

When  the  Ubration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
^placed  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the 
^8t  limb — and  when  the  Ubration  in  latitude  is  positive  the  mean  center  of 
e  disk  is  displaced  toward  the  south — that  is,  the  region  thus  exposed  to 
3w  is  on  the  north  limb. 

The  altitude  of  the  Sun,  -4,  at  any  given  time  above  the  horizon  of  any 
int  on  the  Moon  whose  selenographic  longitude  and  latitude,  A.  and  /9,  are 
.own,  may  be  computed  from  the  following  formula,  the  Sun's  selenographic 
igitude  and  latitude  being  denoted  by  Z©  and  ft©,  respectively: 

sin  -4-ain  6q  sin  /?+co8  6q  cos  P  cos  (/q-A.) 

Pages  622-623  contain  the  data  with  reference  to  the  illuminated  disks  of 
jrcury  and  Venus.    The  angle  B  is  the  angle  "wYiVdcL  XJcia  %.x^  ^\  'Ockfe  ^^'^  ^sct^^ 
m  the  planet  to  the  Sun  makes  with  the  8ixcitOTXiVItie^«XiRXi\»^^^^'^^^^* 
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measured  in  the  direction  west,  north,  cast,  south.  It  is  measured  from  0°  to 
360^.  We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps 
makes  with  the  meridian,  the  positive  direction  of  the  meridian  being  tow^ 
the  north,  and  the  positive  direction  of  the  line  of  cusps  that  in  which  a  person 
following  this  line  would  have  the  illuminated  portion  of  the  disk  on  his  right. 
Pages  624-627  contain  the  Ephemeris  Jor  Physical  Observations  of  Mars. 
The  quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using 
them  they  should  be  interpolated  to  the  actual  tim^  of  observation. 

P-the  poedtion-aDgle  of  the  axis  of  rotation  measured  eastward  from  the  north  point  of 
the  disk. 
^0,  ^0    -the  planetocentiie  right  ascensions  of  the  Earth  and  Sim,  respectively,  measured  in 

the  plane  of  the  planet's  equator  from  its  vernal  equinox. 
2)0,  />0    -the  planetocentric  declinations  of  the  Earth  and  Sun,  respectively,  referred  to  the 

planet's  equator. 
O  ^  -the  planetocentric  longitude  of  the  Sun  measured  in  the  plane  of  the  planet'i  obit 
from  its  vernal  equinox, 
ib-the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  tbe 

entire  apparent  disk  regarded  as  circular, 
t-the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 
9- the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the  Earth. 
Q-the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point  of  greatest 
defect  of  illumination — ^that  is,  of  the  radius  perpendicular  to  the  line  joining  the 
cusps.    It  is  measured  eastward  from  the  north  point  of  the  disk. 

The  column  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  columns  headed  Mean  Time  of  Transit  oj  Zero  Meridian  contain  the 
Greenwich  Mean  Time  of  every  transit  of  the  zero  meridian  across  the  actual 
center  of  the  disk. 

Page  628  contains,  for  the  Satellites  of  Mars,  the  diagram  of  their  orbits 
and  the  times  of  their  elongations. 

Pages  629-632  contain  the  Ephemeris  for  Physical  Observations  of  Jupiter. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  merid- 
ian which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  System  1 
and  System  II,  respectively. 

The  column  headed  Correction  for  Phase  contains  the  corrections  to  be 
applied  to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of 
the  meridian  bisecting  the  illuminated  disk. 

The  column  headed  Transit  cf  Zero  Meridian  contains  the  Qreenwich 
mean  time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the 
illuminated  disk. 

The  quantities  in  the  remaining  columns  on  pages  629-630  are  the  same 
as  those  defined  under  the  Ephemeris  for  the  Physical  Observations  of  Mars. 

Pages  633-659  contain,  concerning  the  Satellites  of  Jupiter,  the  diagram 
of  the  orbits  of  Satellites  I-V,  the  times  of  conjunction  of  Satellites  I-IV, 
the  times  of  elongation  of  Satellite  V,  the  differences  in  right  ascension  and 
declination  between  Jupiter  and  Satellites  VI  and  VII,  and  the  phenomena 
of  the  Satellites  I-IV  together  with  their  configurations. 

Page  660  contains  the  Magnitude  of  Saturn  and  the  ElemerUs  of  the  Rings. 

a,  6^  the  major  axis  and  minor  mub^  Te8ipwr\W^Vj,  oltXi^  outer  ellipse  of  the  outer  ring. 
P^the  podtion-angle  of  the  nottiiem  wernvxciTLcrc  waa  o\  ^^  Ta\^,  \&ftMBefSRd  ixam  the 
north,  poHitive  t<rwarc\  the  eo«^. 
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B-the  Satumicentric  latitude  of  the  Earth  referred  to  the  plane  of  the  rings,  pooitive 

toward  the  north. 
l/+180°— the  Satumicentric  longitude  of  the  Earth  measured  in  the  plane  of  the  rings  from 

their  aaoending  node  on  the  Earth's  equator. 
09- the  distance  in  the  plane  of  the  rings  from  their  ascending  node  on  the  Earth's  equator 

to  their  ascending  node  on  the  ecliptic. 
B^-the  Satumicentric  latitude  of  the  Sun  referred  to  the  plane  of  the  rings,  positive 

toward  the  north. 
GT'^+lSO^-the  Satumicentric  longitude  of  the  Sun  measured  in  the  plane  of  the  rings  from  their 

ascending  node  on  the  ecliptic. 

Pages  661-669  contain,  concerning  the  SaieUites  of  SaiurUj  the  diagram  of 
the  orbits  of  the  seven  inner  satellites,  the  times  of  elongation  for  the  first  eight 
satellites,  the  differences  in  right  ascension  and  declination  between  Saturn 
and  Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles 
and  distances  from  the  center  of  the  planet  of  the  first  eight  satellites. 

Page  670  contains  the  diagram  of  the  orbits  of  the  satellites  of  Uranus, 
together  with  the  times  of  their  elongations. 

Pages  671-672  contain  tables  for  predicting  the  position-afigles  and  dis- 
:ances  from  the  center  of  the  planet  of  the  satellites  of  Uranus  and  Neptime. 

Page  673  contains  the  diagram  of  the  orbit  of  the  satellite  of  Neptune, 
lOgether  with  the  times  of  its  elongations. 

Pages  674-675  contain  the  Phenomena,  or  the  configurations  of  the  Sun, 
d!oon,  and  planets,  expressed  in  the  symbols  of  page  xviii.  The  predicted  times 
)f  the  conjunctions,  quadratures,  and  oppositions  of  the  planets  with  respect 
iO  the  Sun  are,  respectively,  the  instants  when  the  longitude  of  each  planet 
iiflfers  from  that  of  the  Sun  by  0®,  ±90°,  or  180®.  For  the  conjunction  of 
Jie  planets  with  the  Moon  and  with  each  other,  the  predicted  times  are  the 
nstants  when  the  two  bodies  have  the  same  right  ascension.  In  the  case  of 
X)n junction  the  degrees  and  minutes  to  the  right  indicate  the  difference  of 
leclination.  Thus,  d  d*  C  .  .  .  .  <f  —  4®  22'  would  be  read  '*  Conjunction  of 
tfars  with  the  Moon,  Mars  4''  22'  to  the  South." 

These  pages  contain  also  the  beginning  of  the  seasons;  the  perihelia  and 
iphelia  of  the  planets,  including  the  Earth;  the  passage  of  the  planets  through 
^he  nodes  of  their  orbits  upon  the  ecUptic;  and  the  date  of  lunar  and  solar 
3clipses,  with  their  aspect  as  seen  from  Washington. 

Pages  676-685  contain  the  Positions  of  Observatories,  together  with  a  list 
)f  the  authorities  from  which  the  positions  are  obtained.  The  tabular  arrange- 
nent  is  self-explanatory. 

Page  686  contains  two  examples  in  the  computation  of  lunar  distances, 
^hich  are  inserted  because  lunar  distance  tables  are  no  longer  published. 

Pages  687-711  contain  a  series  of  tables  numbered  from  I  to  VII. 

Table  I — For  Finding  the  Latitude  by  an  Observed  Altitude  erf  Polaris. 

Table  II — For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  Finding  the  Azimuth  oj  Polaris  at  AU  Hour  Angles. 

Table  V — For  Finding  the  Azimuth  oj  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Culmination  of 
Polaris. 

Table  VII — For  finding  the  Apparent  Place,  Time  of  Upper  Oulminationf 
ind  Time  Interval  between  Upper  Culmination  and  Elongation,  of  Polaris. 

72599''— 1918 i7 
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ibbreviations xviii 

Ibemtion,  Constant  of xvi 

of  the  Sun 3 

kchemar  (Alpha  Eridani),  Apparent  Place 32& 

Mean  Place 217 

Lge  of  the  Moon 11& 

Jcyone  (Eta  Tauri),  Apparent  Place 34S 

Mean  Place 219 

Jdebaran  (Alpha  Tauri).  Apparent  Place 354 

Mean  Place 219 

Jgol  (Beta  Peraei),  Apparent  Place 343 

Mean  Place 218 

iioth  (Epeilon  Ursse  Majoris),  Apparent  Place 420 

Mean  Place 224 

Jkaid  (Eta  Urse  Major  Lb),  Apparent  Place 424 

Mean  Place 224 

Jpha  Canis  Majoris  (Sirins),  Apparent  Place 374 

Mean  Place 221 

Orbit  Position x 

Parallax ix 

klpha  Canis  Minoris  (Procyon),  Apparent  Place 881 

Mean  Place 221 

Orbit  Position x 

Parallax ix 

Jpha  Centauri,  Apparent  Place 431 

Mean  Place 226 

Orbit  Position * x 

Parallax ix 

Jpha  Ursse  Minoris  (Polaris),  Apparent  Place 232, 711 

Mean  Place 231 

Polaris  Tables 687 

dpheratz  (Alpha  Andromedfle),  Apparent  Place 316 

Mean  Place 217 

Lltair  (Alpha  Aquils),  Apparent  Place 476 

Mean  Place 228 

Parallax ix 

inniversaries  and  Festivals xiv 

Lntares  (Alpha  Scorpii),  Apparent  Place 448 

Mean  Place 226 

iphelia  of  Planets 674 

ipo^ee  of  Moon 117 

ipparent  Place  of  2  Aquilse,  Example  of  Reduction  to  .              720 

Places  of  790  Standard  Stars 316 

of  35  Circumpolar  Stan 232 

of  825  Stars,  Index  to 738 

krcturuB  (Alpha  BoOtis),  Apparent  Place 428 

Mean  Place 224 

jiel,  First  Satellite  of  Uranus ^1<\^^1VWL^ 
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PHI 

Airangement  and  Uae  of  the  American  Ephemeria 713 

AflpectB  of  the  Planets 074 

Astronomical  €k)nstant8 xvi 

Azimuth  of  Polaris  at  all  Hour  Angles,  Table  IV 698 

at  Ebngation,  Table  V 701 

Beginning  of  the  Seasons »       .       .       .       .  674 

Bellatrix  (Gamma  Orionis),  Apparent  Place 362 

Mean  Place 220 

Besselian  Elements  of  Solar  Eclipses 560,562 

Formulae  for  Star  Reductions 200 

Star  Numbers 202,214 

Example  of  Reduction  with 720 

Exclusive  of  short-period  Terms 214 

Betelgeux  (Alpha  Orionis),  Apparent  Place 367 

Mean  Place 220 

Brilliancy  of  the  Planets,  greatest  (see  Stellar  Magnitude  under  each  planet). 

Ganopus  (Alpha  Aigus),  Apparent  Place 371 

Mean  Place 220 

Capella  (Alpha  Aurige),  Apparent  Place 361 

Mean  Place 220 

Castor  (Alpha  Geminorum),  Apparent  Place 360 

Mean  Place 221 

Charts  of  Solar  Eclipses following  pages  500,562 

Chronological  Eras  and  Cycles '     xr 

Circumpolar  Stars,  Apparent  Places 232 

Mean  Places 231 

Conjunctions  of  Planets 674 

of  Satellites 634 

Constants,  Astronomical xvi 

Culminations,  Moon 522 

of  Polaris,  Table  VI  for  finding  times  of 710 

Upper  Culmination,  Meridian  of  Greenwich,  Table  VII .  711 

Cygni  61,  Apparent  Place 487 

Mean  Place 229 

Parallax ^ ix 

Day,  Civil  and  Astronomical 714 

Length  of xvi 

of  Julian  Period xv 

Deimos,  Second  Satellite  of  Mars 828 

Delta  Casaiopeise,  Apparent  Place 326 

Mean  Place 217 

Used  for  finding  time  of  culmination  of  Polaris  (Table  VI) 710 

Deneb  (Alpha  CygniJ,  Apparent  Place 483 

Mean  Place 228 

Denebola  (Beta  Leonis).  Apparent  Place 412 

Mean  Place 223 

Dione,  Fourth  Satellite  of  Saturn 661, 664, 666, 668 

Disk  of  Mercury 622 

of  Venus 623 

Distance,  Astronomical  Unit  of xvi 

of  the  Moon xvi 

of  the  Planets  (see  also  reference  under  each  planet) xvii 

of  the  Sun xvi,3 

Dominical  Letter TV 

Earth,  Dimensions  of xvi 

J5;/onien  to  of  Orbit  of xvu 

.Bartii'isKadius  Vector.  Logarithm  o( ' 
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Date  of ziv- 

icitieB  of  the  Orbits  of  the  Earth  and  Planets zvii 

),  Solar  and  Lunar,  Elements  and  Oucamitances  of 658 

Solar,  Besselian  Elements  of  ... 660, 662 

Charts  of following  pages  660,662 

Correction  to  Elements  of x 

Example  of  the  Computation  of 729 

Local  Circumstances  of 664 

!,  Obliquity  of 3 

1  Day,  Date  of xiv 

ts  of  Planetary  Orbits xvli 

ions  of  Planets 674 

of  Satellites 628,634,662,670,673 

ion.  Azimuth  of  Polaris  at.  Table  V 704 

of  Polaris,  Time  Interval  from  Upper  Culmination,  Tibbie  VII      ...  711 

lus,  Second  Satellite  of  Saturn 661, 663, 666, 668 

XV 

sris  for  the  Meridian  of  Greenwich  (Part  I) 1-198 

of  Washington  (Part  II) 19^-655 

>n  of  time  for  Greenwich  Mean  Noon      .  • 2 

for  Washington  Apparent  Noon 514 

r,  Moon's 613 

see.  Date  of 674 

vi 

le  of  the  Computation  of  Lunar  Distances 686 

of  Occulations 733 

of  Solar  Eclipses 729 

Reduction  of  Stars  to  Apparent  Place 720 

of  the  Sun 716 

Is,  etc xiv 

aut  (Alpha  Piscis  Australis),  Apparent  Place 503 

ui  Place 230 

trie  Ephemerides  of  the  Planets 134 

Latitude  of  Observatories,  Reduction  to 676 

number xv 

',  Acceleration  due  to xvi 

Gaussian  Constant  of xvi 

ich  Ephemeris  (Part  I) 1-198 

i's  Spheroid xvi 

ntric  Coordinates  of  the  Planets 142 

)n,  Seventh  Satellite  of  Saturn 661, 664, 667, 669 

,  Eighth  Satellite  of  Saturn 661,664,667,669 

ident  Stai^Numbers 206,214 

Example  of  Reduction  with 721 

Exclusive  of  short-period  Terms 214 

Formulae  for 200 

ion xi 

?eriod  • xv 

Diameter,  Apparent  Equatorial 630 

Distance  from  Earth,  logarithm  of 174 

Elements  of  Orbit  of xvii 

Ephemeris  for  Physical  Observations  of 629 

Elements  used xii 

Greenwich,  Transit  of 174 

Heliocentric  Longitude  and  Latitude  of 182 

Horizontal  Parallax  of 174, 548 

Occultation  of «       .      «  <SA& 

RadiuB  Vector  (^Distance  from  Sun),  logarithm  ol "^^a 
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Jupiter,  Reduction  to  Orbit 182 

Right  Ascension  and  Declination  at  C^reenwich  Mean  Noon 174 

at  WaBhing:ton  Transit 548 

Satellites,  Diagram  of  Apparent  Orbits  of 633 

Synodic  Periods  of 633 

I,  II,  III,  and  IV,  Phenomena  and  ConfigorationB  of  ...       .  688 

Times  of  Superior  Conjunction  of  ...       .  634 

Satellite  V,  Greatest  Elongation  of        .... 634 

Satellites  VI  and  VII,  Differential  Coordinates  of 636 

Semidiameter,  Adopted  Constant  of xrii 

Polar 174,548 

Sidereal  Time  of,  Passing  Meridian 548 

Stellar  Magnitude  of 548,629 

Washington  Transit  of 548 

Latitude,  for  finding,  by  an  Observed  Altitude  of  Polaris,  Tables  I,  la     ...       .  687 

Formula  for  Reduction  to  Geocentric xvi 

Heliocentric,  of  the  Planets 142 

of  the  Moon 118 

Corrections  to z 

of  the  Sun t 3 

Length  of  the  Day xvi 

of  the  Month xvi 

of  the  Seconds  Pendulum xvi 

of  the  Year xvi 

Libration  of  the  Moon 614 

Lig^t,  Velocity  of xvi 

Longitude,  Heliocentric,  of  the  Planets 142 

Mean,  of  the  Moon 613 

Nutation  in 3 

of  the  Sun 3 

of  the  Moon,  Corrections  to x 

Precession  in 3 

Short  Period  Terms  of  Nutaition  in 215 

True,  of  the  Moon 118 

Lunar  Distances,  Examples  in 686 

Magnitudes,  Stellar,  of  Jupiter 54S,  629 

of  Mars 546,624 

of  Mercury 622 

of  Neptune 554 

of  Saturn 560,660 

of  Uranus 552 

of  Venus 623 

Maps  of  Solar  Eclipses following  pagea    560,562 

Markab  (Alpha  P^gasi),  Apparent  Place 503 

Mean  Place 230 

Mars,  Distance  from  Earth,  logarithm  of 162 

Elements  of  Orbit  of zvii 

Ephemeris  for  Physical  Observations  of 624 

Elements  used xii 

Greenwich  Transit  of 162 

Heliocentric  Longitude  and  Latitude  of 170 

Horizontal  Parallax  of 162, 546 

Occultation  of 599 

Radius  Vector  (Distance  from  Sun),  logarithm  of 170 

Reduction  to  Orbit 170 

il(giit  Ascension  and  Declination  at  Oreeii^lcVv  Mean  Noon 162 

atVfaahin%U>n.Tnj^v\.     ......  546 

Satelliteaof ^ 
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an,  Semidiameter,  Adopted  Constant  of xvii 

Apparent                                 162,546 

Sidereal  Time  of,  Paasing  Meridian 546 

Stellar  Magnitude  of 546,624 

Washington  Transit  of 546 

BBS  of  Planets xvii 

ean  Places  of  790  Standard  Stan 217 

of  35  Oircumpolan 231 

of  Stan  Occulted  by  the  Moon             566 

ean  Solar  into  Sidereal  Time,  Table  III 695 

ercory,  Apparent  Disk  of 622 

Distance  from  Earth,  logarithm  of 134 

Elements  of  Orbit  of xvii 

Greenwich  Transit  of ■ •    .  134 

Heliocentric  Longitude  and  Latitade  of    .      • 142 

Horizontal  Parallax  of 134,538 

Radius  Vector  (Distance  from  Sun),  logarithm  of 142 

Reduction  to  Orbit 142 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  134 

at  WMhiogton  Trandt  ^      .      .      .      .  538 

Semidiameter,  Adopted  Constant  of xvii 

Apparent 134,538 

Sidereal  Time  of,  Paaung  Meridian 538 

Stellar  Magnitude  of                           622 

Washington  Transit  of 538 

eridian  Passage  of  Jupiter 174, 548 

of  Man 162, 546 

of  Mercury 134,538 

of  Moon : 118,522 

of  Neptune 196,554 

of  Saturn 184,550 

of  Sun 514 

of  Uranus 193,552 

ofVenus 150,542 

imas,  First  Satellite  of  Saturn 661,662,666,668 

ira  (Omicron  Geti),  Apparent  Place 335 

Mean  Place .  218 

izar  (Zeta  Ursse  Majoris),  Apparent  Place 422 

Mean  Place 224 

Used  for  finding  time  of  Cuhnination  of  Polaris  (Table  VI)   ......  710 

onth.  Length  of xvi 

oon.  Age  of,  Greenwich  Mean  Noon  and  Midnight 118 

Apogee  and  Perigee 117 

Bright  Limbs 522 

Corrections  to  the  Long.,  Lat.,  and  Hor.  Parallax  of  the x 

Culminations,  upper  and  lower.  Meridian  of  Washington 522 

Distance  from  EUikh,  Mean xvi 

Eclipses  of,  Elements  and  Circumstances 568 

Ephemeris  for  Physical  Observations  of 614 

Formula  used                     ....  xi 

Hourly 26 

Equator,  Position  of 613 

Libration,  Formulae  for  computing xii 

Longitude  and  Latitude  of 118 

Formulsefor vii 

Longitude,  Mean 613 

True \2A. 

"Motion  of,  in  Mean  Longitude ^^ 
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Moon,  Node,  Mean  Longitude  of CIS 

Parallax  for  Greenwich  Noon  and  Midnight 118 

for  Waflhington,  upper  and  lower  transit ^ 

Mean  Equatorial  Horiaontal xvi 

Perigee  and  Apogee 117 

Perigee,  Mean  Longitude  of 03 

Phaaeeof 117 

Right  ABcension  and  Declination  for  each  Hour tt 

for  Waahington  upper  and  lower  Tranait  .      .  522 

Semidiameter,  Adopted  Constant  of zi,  zvii 

Apparent 118,622 

Sidereal  Time  of,  Paaaing  Meridian 622 

Transit,  upper  and  lower,  at  Greenwich .  118 

at  Washington 622 

Neptune,  Distance  from  Earth,  logarithm  of 196 

Elements  of  Orbit  of xrii 

Greenwich  Transit  of 196 

Heliocentric  Longitude  and  Latitude  of 198 

H<nizontal  Parallax  of 196,554 

Radius  Vector  (Distance  from  Sun),  logarithm  of 198 

Reduction  to  Orbit 198 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  196 

at  Washington  Transit 554 

Satellite,  Apparent  Apsides  of 678 

Diagram  of  Apparent  Orbit  of 67S 

Sidereal  Period  of 67S 

Tables  for  Determining  Position  Angle  and  Distance  of     .       .       .  672 

Times  of  Elongation  of 673 

Semidiameter,  Adopted  Constant  of xvii 

Apparent 196,554 

Sidereal  Time  of.  Passing  Meridian 554 

Stellar  Magnitude  of 554 

Washington  Transit  of 554 

Node,  Moan  Longitude  of  the  Moon's 613 

Nutation,  Constant  of xvi 

Formulae  for yiii 

Terms  of  Short  Period  in  the 215 

in  Longitude 3 

Oberon,  Fourth  Satellite  of  Uranus IJ70, 671, 672 

Obliquity  of  the  Ecliptic,  True 3 

Mean xvi 

Short  Period  Terms  of  Nutation  in 215 

Observatories,  Positions  of,  etc 676 

Occultations,  Elements  for  Prediction  of 571 

Example  of  Computation  of 73^ 

Mean  Places  of  Stars M6 

of  Planets 693,699 

Visible  at  Washington 609 

Opposition  of  Planets 674 

Orbits  of  the  Planets,  Elements  of xvii 

Orbit  Positions  of  Sirius,  Procyon,  and  a'  Centauri X 

Parallax,  Annual  of  r  Ceti,  e  Eridanl,  Sirius,  Procyon,  a  Centauri,  Altair,  and  61  Cygni .  ix 

Corrections  to,  of  the  Moon x 

Horizontal,  of  Jupiter 174, 548 

of  Mars 162,646 

of  Mercury 134,638 

of  Moon rvi,  118,682 
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Ulax,  Horizontal,  of  Neptune .  198, 0M 

of  Saturn 184,550 

of  Sun 2 

of  Uranus 103, 552 

of  Venus 150,542 

Solar,  Constant  of vii,  xvi 

dulum,  Length  of  Seconds zvi 

[gee  of  the  Moon 117 

Longitude  of  Moon's 613 

Lhella of  Planets xvii,674 

ses  of  Eclipses  of  Jupiter's  Satellites 639 

of  the  Moon 117 

tnomena,  Eclipses,  Occultations,  Satellites,  etc.,  Part  III 557 

of  Jupiter's  Satellites 638 

Planetary  Configurations 674 

>bo8.  First  Satellite  of  Mars 628 

ebe,  Ninth  Satellite  of  Saturn 661, 665 

rsical  Observations  of  Jupiter,  Ephemeris  for ^  629 

of  Mars,  Ephemeris  for 624 

of  the  Moon,  Ephemeris  for 614 

of  the  Sun,  Ephemeris  for 612 

netary  Configurations 674 

Orbits,  Elements  of xvii 

nets.  Aspects  of 674 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  under  each  planet) 

at  Stationary  Points 674 

in  Ascending  and  Descending  Node 674 

in  Conjuncton 674 

in  Elongation 674 

in  Opposition 674 

in  Peiiholion  and  Aphelion 674 

in  Quadrature 674 

Occultations  of 593, 599 

Semidiameters  of xvii 

Signs  of xviii 

aris  (Alpha  Uib»  Minoris),  Apparent  Place 232, 711 

Azimuth  of,  at  All  Hour  Angles,  Table  IV 696 

Azimuth  of,  at  Elongation,  Table  V 704 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  Observations  in 
Connection  with  Zeta  Ursse  Majoris  (Mizar),  S.  P.  and  Delta  Cassiopeise,  S.  P., 

Table  VI 710 

Mean  Place 231 

Table  I,  for  Determining  Latitude  by  Observations  of  Polaris        ....  687 
Time  of  Upper  Culmination,  and  Time  Interval  between  Upper  Culmination 

and  Elongation,  Table  VII 711 

e  Star  (see  Polaris). 

lux  (Beta  Geminorum),  Apparent  Place 382 

Mean  Place 221 

cession.  General xvi 

in  Longitude 3 

cyon  (Alpha  Canis  Minoris),  Apparent  Place 381 

Mean  Place 221 

Orbit  Position x 

Parallax ix 

uirature  of  Planets 674 

iius  Vector  of  the  Earth,  logarithm  of 3 

of  the  Planets,  logarithm  of «  ^^S^ 


